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LEONARD HASKIE 

INTERIM PRESIDENT 

NAVAJO NATION 

THE NAVAJO NATION IRVING BILLY 

INTERIM VICE PRESIDENT 

NAV.IUO NATION 

Mark Satterwhite 
Superfund Indian Coordinator 
U.S. EPA Region VI 
1445 Ross Avenue 
Dallas, Texas 75202 

Dear Mr. Satterwhite: 

NS0-90-62 

April, 06 1990 

Enclosed is the Preliminary Assessment (PA) Package for the 
Brown Vandever Uranium Hine, located near Bluewater, New Mexico. 
This report receives NSO internal approval and is now ready for 
your review and comment. 

Please call myself or Patrick Molloy, the Health Physicist who 
prepared the package, for any questions you may have regarding the 
report. We would appreciate a response in the form of comments or 
approval at your earliest convenience. You may reach myself or 
staff at (602) 871-6859, 6860 or 6861. 

Sincerely, 

lf-r_.J). 
{!_·v ., .· ·"-

c 1ara Bia 
Navajo Superfund Director 

Enclosures 

CC: Peter Sam, William Taylor, Superfund Site Assessment Section 
Deborah Vaughn-Wright 

Post Office Box 308 • Window Rock, Navajo Nation (Arizona) 86515 • (602) 871-4941 
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PRELIMINARY ASSESSMENT FOR THE NAVAJO - BROWN VANDEVER URANIUM MINE 

BY 

PATRICK MOLLOY 
HEALTH PHYSICIST, NAVAJO SUPERFUND OFFICE 

SUMMARY 

The Brown Vandever Mine contains about 1880 tons of uranium mine 
tailings abandoned on-site. Small quantities of ore grade material 
are to be found scattered all over the site. The material is 
uncovered and easily accessible by site residents and visitors. 
There are several uncovered ventilation shafts, timbered shafts and 
inclined adits on the site. There are no warning signs or fences 
preventing access to the site. 

The population affected directly by the site is at least 75 people, 
and could be as high as 500 people. Over thirty children are known 
to play on the tailings and in the immediate vicinity of the mine. 

There is a haulage road on the site "paved• with tailings. 
Radiometric evidence indicates off-site migration of contaminants 
at least 2 mi from this road via automobiles driven on this road 
by area residents. 

MAJOR CONCLUSIONS 

The site has a status of immediately dangerous to life and health. 

Immediate action is recommended. 
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Di\TE May 20, 1990 

Prepared by: Patrick fot>lloy, Health Physicist, Navajo Superfund 
Off ice 

Site : Navajo - BI:owrl Vandever Uraniun Mine 

EPA ID # : Not assigned 

SITE INR>IM\TIOO 

Site Location. The BI:owrl Vandever Uraniun Mine (Brown Uraniun M41e, 
sic)is located app:rox.i.mately 4 miles east of Prewitt, New Mexico. The 
site is also located app:rox.i.mately 20 miles north-northwest of Grants, 
New Mexico (figure# 1). The site may be found by proceeding east fran 
the Prewitt, New Mexico p:.>St office on the Interstate 40 frontage :road 
approximately 1 mile and subsequently travellng east on an inpi::oved 
dirt:rocn for approximately 5 miles (figure #2). The :road turns north 
at the eastern edge of Haystack nDUntain, a pnminent geological 
feature in the area. The site is located on the southeastern margin of 
Hays tack nDUntain · approximately 1 mile north of El Tintero cinder cone 
(figure #2). The Geographic coonlinates for the site are 35 ° 21' 02• N 
latitude and 107°56'25• w longitude (7). 

The mine is . located on an expired mining claim of app:rox.i.mately ~ 
section in area. Approximately 65 persons, incltding small childern 
live on-site in a seni-agricultural rural setting (3,4; wm:ksheet #2, 
7). Two inclined ad.its, an alllDSt vertical tint>er:ed shaft, two 
vertical ventilation shafts and a strip mine covering approximately 100 
acres are notable features of the abandoned claim (3: Fra:nes). 

CltlNER AND OPERA'IDR. The BI:owrl Vandever Mine is currently owned, and 
was owned throughout its histo:r.y by the Navajo Nation ( 17) • The land 
is held in trust for the Navajo Nation by the Federal Gove.rmlent 

· through the authority of the Bureau of Indian Affairs (BIA) • 

The primary lease holders far the claim 'We.re variously; Wi.ll.i.ans and 
1h::npson (full nmes not found) and Mr. Brown Vandever ( 2 :pg 1-276, 3-
5). The site was p:resunably subleased to the various. operators ( 2; 
page 3-5) • Several. other mines are to be found in the area the nnst 
notable being the Haystack 2 mine ( 11). The lease is currently owned 
by the Navajo Nation ( 17) • 

PURK6E OF INVESl'IGA.TIOO The Brown Vandever Uraniun Mine was reported 
to be a potentially contaninated waste site by the Navajo Superfund 
office field reconnaissance tean in 1990 (1). 
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SITE . lilSIDRY 'Ibe Brown Vandever Uraniun Hine is located in the 
~ia lake sub-district of the Grants Mining District ( 7, 10) • No 
Historical record for naturally occuring radiation levels for the area 
has survived tmtil the present. Two inclined adits were driven north­
northwestward into the dip of the Todil to fonnation ( 3: frane # 12, 
figure #4). These inclines were reported to be approximately 300 ft. 
deep ( 14: page #6, direct quote): additionally, t:TNO 400 yd. drifts 
were driven into the ore bodies asscx:iated with the incline in F'l:cltE 
#12 (14: page #2). 

A tint>ered shaft inclined at approximately 10° fran the vertical, was 
driven into the dip of the Todil to fonnation approximate! y 1000 ft. 
west of the inclined adits ( 3: frane #33). 'lb.is shaft was reported to 
be approximately 300 ft. deep ( 14: page #6): drifts were also excavated 
northwest and northeast fran the shaft. 

Two, two-foot cliareter vertical shafts were excavated between the 
inclined adits and the tirrbered shaft in order to provide ventilation 
for the mining operation ( 3: frane #33) : the ventilation shafts were 
reported to be approximately 300 ft. deep (Mr. Brown Vandever, :personal 
c:armmication, April 11, 1990). 

'Ille area south of the inclined adits has been extensively strip-mined: 
'Ibe area of surface disturbances has been estimated to be approximately 
100 acres in extent (4: page # 8, Figure #2). Tailings associated with 
the N. and B. Vandever Hines were used to •pave• a road leading to the 
N. Vandever works. 

It is presuned that the nurung operation was carried out using 
conventional mining tecimiques: Due to the extensive and elalx>rate 
nature of the surface works and adits (shafts), it is unlikely that 
manual labor was utilized to any great degree. A powerline extension 
which was used to pi:uvide electricity for an air ~ still 
exists on site. 

'Ille Brown Vandever Uraniun Mine was operated intennitently over the 
period , of years fran 1952 tmtil 1966 ( 2) • Santa Fe Uraniun, Federal 
Uraniun Mesa Mining Co. and Cibola Mining Co. were sare of the mining 
interests involved: Other individuals0J>erated the mine ( 2). 

Mining operations at the site produced 25, 796 tons of ore rich in 
Uraniun (U30~0.) 0.19% grade) and Vanadiun (V205, 0.30% grade). A 
total of 98",TI5 lbs of u-308 and 75,342 lbs of VlJ

5 
were milled fran the 

raw production tonnage (Z-, pg# 1-276, 3-5). 

It is presuned that the ore was transported to Shiprock, New Mexico or 
n.iran~, Colorado for milling. However, no record of where the milling 
took place was found: It is not known whether the Phillips Petroleun 
.Antlrosia mill was in operation during the time the oi.;e . was being 
produced. 

DISSCUSSiail OF :KK:MN/rorENl'IAL PR:BI.EM> During a windshield survey of 
the site and environs, in order to ascertain population, population 
distribution, water usage pattei:ns and ~ radialEtric background 
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?:GURE F 4. ; SITE SKETCE 
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NAVAJO-BROWN VANDEV­
ER URANIUM MINE.SITE 
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NAVAJO SUPERFUND DEPARTMENT 

FIT PHOTOORAPH LOG SHEET 

SITE NAME 3RC;,,;; '/ANDEVER URANIU:·! USEPA SITE NO. 
DATE A??I~ l:.:090 TIME ·o·'Oa,..., WEATHER 

PHOTOGRAPHER __,?~.'--'":·~1Q~,L-L~C~,r-·------------~ ANGLE/DIRECTION~:~a-=_1--~\~l~-----
FILM TYPE :wo:::.. . .:.~c:;:o FRAME NO. ---~---------

DATA TAKEN WITH PHOTOGRAPH: ::.JON.2 
1. Soil Sample 
2. Surface Water Sample 
3 I Air Monitoring Device 

Reading: 
4. Radiation Survey 

Reading: 
5 ! Deep Well Water Sample 

6. Photograph Below: v~~ -~._, 

,....-,-~ fr"" -- . - :--

) 

) 
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FIT PHOTOCRAPH LOO SHUT 

SITI RAM! BROWN VANDEVER UBANIUH MINE USIPA SITI llO.NQT ASSIGNED 
DATI APRIL 11, 1990 TIME A?':':::RNCcl'WBATHER --..CL-..EAR......,.._ _______ _ 

PHOTOGRAPHER P. MOLLOY MGL!/DIR!CTIOR 2 '7 c . 1 s 
FILM TYPE P<JLAROID 

FRAM! "°· 20' 

DATA TAKEN WITH PHOTOORAPH: *** Nom:: *** 

1. Soil Sample ( ) 

2. Surf ace Water Sample ( } 

3. Air Monitoring Device ( 

Reading: 
4 . Radiation Survey 

. Reading: 
5. Deep Well Water Sample 
6. Photograph Below: ::·~s 
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FIT PHOTOGRAPH LOG SHEBT 

SITE NAME BROWN VANDEVER URANIUM ~INE USEPA SITE NO.NOT ASSIGNED 

DATE APRI~ ll,1990 TIME :0:25am WEATHER CLEAR 
_.,..-;;.;;;;-.;.;..;:...-~~~~~~~~~ 

PHOTOGRAPHER P. ~10LLCY 
.........;;.....;_...,;;.;.;;;...:;..;;;_;;_:.._.~~~~~~~ 

FILM TYPE P0LAROID FRAME NO. 

DATA TAKEN WITH PHOTOGRAPH: YES 

1. Soil Sample 

2. Surface Water Sample 
3. Air Monitoring Device 

Reading:~~~~~~~-

4. Radiation Survey 

ANGLE ID I RECT I ON ; o : i ::- 'F 

x) 

Reading: !_).JD'.U\1!: 10 -741;C1.!1r-l :: ESP-II - 2.2(104) 
5. Deep Well Water Sample ) BACKGROUND :2 B Vi;.NDEVER 

6. Photograph Below: Y~S 

LOOKING NE. NOTE FRAMES 8, 9, 10 :;KEN A~ SAMr ro-

CATION 
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FIT PHOTOGRAPH LOO SHEET. 

SITE NAME BROWN VANDEVER CRANIUM ~I~E USEPA SITE NO. NOT ,:.s S IG~JED 
DATE APRIL ll,1990 TIME l0:25am WEATHER CLEAR 

------;:...:-.;.~~~~~~~~~~ 

PHOTcx::;RAPHER ? . .'!OLLCY ANGLE/DIRECTION ~ O' r~-J GF ~lNE 

FILM TYPE ?OLA~OID FRAME NO. 

DATA TAKEN WITH PHOTOGRAPH: '\ ~ T"'I ,..... 

;;. t....:: 

1. Soil Sample 

2. Surf ace Water Sample 

3. Air Monitoring Device 

Reading: 

4. Radiation Survey ( x ) 

5. Deep Well Water Sample 

6. Photograph Below: YES 

"LO?.DING B.P.Y" Tooi\:Nc ~J o.::- ~rnr 
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levels, the following observations were made: 

* The population distribution is closely correlated with the 
Indian Health Service (IllS) water systan (tautological). 

* Several windmills in the area are no longer in service. At 
least one wincinill slxJws infrequent use (18: pg #1). 

* There are 7 residences on site: not all these residences are 
connected to the IllS water systan. 

* The old haulage road (for ore transport) is plainly visible and 
s.trJws definite erosion: The road that obtains access to the 
site was at one time the haulage road. There is radiaretric 
evidence that contan:inants are migrating off site (18, pg #2). 

* A drainage which trends east fran the site ex.hibi ts radiaretric 
readings consistent with contan:inant transport/migration. 

* The onsi te haulage road was "paved" with mine tailings and 
provides a receptacle for mechanical tr~rt of contaninants. 
An El>e.rline G:mna Raterneter registered 10 cpn at the edge of 

the road (3: frane #22, 14: page· #4) There is radiaretric 
evidence of mechanical ( eg, vehicle) transport of contaninants 
approximately 2 mi. fran the site environs via the haulage road 
(18; page #2) 

* The tini:>ered shaft retains a shack at its nnuth, however, access 
to the shaft can easily be gained by rerroving a wire grate 
covering the portal ( 3: Frare #33). Additionally, the shaft 
"aspirates" under certain neteorological conditions, 
contributing to the area Radon burden. 

* The vertical ventilation shafts are poorly capped and young 
children in the area could easily gain access to the excavations 
( 3; Frare #33). 

* Q:ie inclined adi.t is used for waste disposal (3: Freme #12). 

* Small quantities of ore grade rraterial are to be found al.ttost 
anywhere on site. 

* Approximately 1880 tons of tailings rraterials are presently 
onsite. The rraterial is uncovered and accessible ( 3. : Frares 
#8, #13, #15, #19, Frares #25 through #32). 

* The Navajo Superfund Off ice FIT digilert alerted (enabled) 
inside the vehicle being used for reconnaissance at one point 
along the "Hot Road" ( 3: Frare #22) : enable/ alert on the device 
is set at .098 mR.br-1. 

Tailings rraterial, the inclined adi.ts and the tini:>ered shaft are sus­
pected of producing a leachate rich in toxic heavy netals and 
radioactive contaninants ( 4, 11, 23) • Radiaretric readings taken during 
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' NAVAJO SUPERFUND DEPARTMENT 

FIT PHOTOGRAPH LOG SHEET 

SITE NAME 3RCWN VANDEVER ''RANI1'M \lINF 

DATE APRIL :: , 1990 TIME ll; lSan WEATHER c FAR .-:in c:T TGHT7 y rnrl:'oc;.s'""' 

PHOTOGRAPHER -.::.?~.~~~O~L~L~O~Y~~~~~~~- ANGLE/DIRECTION '-30 ° /\·J -- , __ _ 
F I LM TYPE ?C:::.. • .;~OID FRAME NO. 

DATA TA.KEN WITH PHOTOGRAPH: ·.::·:::s 
1. Soil Sample 

2. Surface Water Sample 
3. Air Monitoring Device 

Reading=~~~~~~~ 

• I 

4. Radiation Survey (X 

Reading: S2E BELO'.\ IN DESC.::i.I?':::'IGN 

5. Deep Well Water Sample 
6. Photograph Below: YES 1 EXTRA ~~A~E 

7. DESCRIPTION MOUTH OF DRAINAGE, :Ar:INGS ~r::..: ON =:~~~. 

ESP-II READINGS: ~MOUTH - 5( 1 04! · 2MIDWAY PAST ':::'AI~I~G. 

- 6.5(10 4 1; ~END OF TAILINGS - 3.251104); ALL RrADINGS. 

IN cprn., LOCKING W 
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FIT PHOTOGRAPH LOO mmn 

SITI KAMI BROWN VANDEVER URANIUM MINE US!PA SITI NO.NQT ASSIGNEQ 

DATI APRIL 11, 1990 TIPll AF:-c-::;~oc~~W!ATHBR __..CL=EAR=-----------

PHOTOGRAPHER P. MOLLOY M'CLB/OIR!CTIOft 0" 'E 

FILM TYP! . l?OLAROID FRAME NO. 

DATA TAKEN WITH PHOTOGRAPH: ::r:::s 

1. Soil Sample 
2. Surface Water Sample 
3. Air Monitoring Device 

Reading:~~~~~~-

4. Radiation Survey 

( ) 

( ) 

( x ) 

Reading: 'C::Jr-;-""'l';"'C:S-T-;") 3 EDGE OF ROi\D 

-s. Deep Well Water sample 
6. Photograph Below: -.·:.-..:.· 

------

7. DESCRIPTION "HOT ROAD" WES'T OF B. 'l. RESIDENCES, 5U?-

LOR a CPPER :EFT BACKGROCND AS REFERENT 
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NAVAJO SUPERFUND DEPARTMENT 

FIT PHOTOORAPH LOG SHEET 

USEPA SITE NO. ~lG':' :.eEIG~;:~ 
DATE .:\??.T ~=- . 990 TIME Af....,!:'q!J'·ct~WEATHER c.::-.:.3 ~,-., ~r.rr::.:~:.;: ~.v::::~C:\.s-=-

PHOTOGRAPHER ?'. :.10.LLiCY ANGLE/DIRECTION 2.35~ ·~n·: 

FRAME NO. 33 

DATA TAKEN WITH PHOTOGRAPH: y;::s 

1. Soil Sample 

2. Surface Water Sample 

3. Air Monitoring Device 

Reading:~~~~~~~-

4. Radiation survey ( x ) 
Reading: 'Ou? .. h.:--l(:'...,UDLU!1#19), .:._o4qx:i(ES?-E) a WEST 

5. Deep Well Water Sample ) FACE CF 32ACK 

6. Photograph Below: ·::.·:::s 

7. DESCRIPTION B. VANDEVrR T:~BERED SHAFT. SHAFT AT AN !N-

CLINATION Ge' 10" FROM VERTICAL. CIRCUI.ili.? APERTURE 

ON S FACING WALL IS WIRED OVER BUT WIRE IS FASILY 

RE:MOVED, S:!AFT ASPIR.;TES, "300 FT. DEEP" B. V. TO 

,°\~. :'-IOLLCY, ri?RI::.. .:._i,:;_990 

i'\'. ~/1 \ L I 

\\__/. 
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NAYAJO SUPERFUND DEPARTMENT 

FIT PffOTOG1WR LOG SHBIX 

SIT! NAM! BROWN VANDEVER URANIUM MINE US!PA SIT! NO.NOT ASSIGNED 

OAT! APRIL 11, 1990 TUIJE Afmi:-?NQ,QNW!ATH!R CLEAR 'l"n q.TGH'l'',Y OVERCAST 

PHOTOGRAPHER P. MOLLOY ANGLE/DIRECTION ':: o = ·1·\NE 
FILM TYPE P0LAROID FRAME MO. 

DATA TAKEN WITH PHOTOGRAPH: *** ~JONE "** 

l. Soil Sample ) 
2. Surface Water Sample ) 
3. Air Monitoring Device 

Reading: ______ _ 

4. Radiation survey (X 

Reading: ______ _ 

s. Deep Well Water Sample ) 
6. Photograph Below: YES 

7, DESCRIPTION VE?';'TC;c. r. UJ:":j':' 7 ',,?.,!TON C:UAF'7':::: ( 2 1. ;.:'QC:""L''l'."N 

BROWN VANDEVER AT RIGHT MIDDLEGROUND. SHAFTS ''300 

"'"' Qt:'EP" - B V rro o ~y - po-~ 1 ' 1 990 • 00"-;,~,; 0 • • • • • e; M.l L < • < 0 0 
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--- .., __ ,_ ........ __ ..... _ 
FIT PHOTOGRAPH LOG SHEET 

SITE NAME 3ROWN VANDEVER URANI::'.: MINE USEPA SITE MO.NOT ASSIGNED 

DATE APRIL ::,:990 TIME l0:25am WEATHER CLEAR 
--..---.-=...~---~~~-~~ 

PHOTOORAPHER P. ~10:..:.oy 
~---------~--

ANGLE/DIRECTION · - 0, /•.·•-.,· 

FILM TYPE ?OLAROID FRAME NO. - ? -------
DATA TAKEN WITH PHOTOGRAPH: YSS 

1. Soil Sample 
2. Surface Water Sample 
3. Air Monitoring Device 

Reading: _______ _ 

4. Radiation Survey ( x ) 
Reading: .::.UDLL:;.1:19 - ?1,,.., ·n~-1. ::a 

- ._.r\ • .1.J.. • - F.!.C:: OF l\.DI';:' 

5. Deep Well Water Sample 
6. Photograph Below: ·1::s 

7. DESCRIPTION INC.,I~F'D i)D:L:' N nt:' 3. "/t1£;iif''.J::-::.i :::i:::·c::.,.'.",=-·;c':"'. 

LOOKING NNW 
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NAVAJO SUPERFUND DEPARTMENT 

FIT PffOTOQRAPH LOG SHgt 

SIT! NAKI 3ROWN VANDEVER URANIUM MINE USEPA SIT! PIO.NQT ASSIGNED 
OAT! APRIL ll.1990 TIPIE :.::-,...~:;.,~~~Ji!ATHER ......... CL-..E-.AR--. ________ _ 

PHOTOGRAPHER P. ~OLLOY MGLE/OIRECTIOft -; : 1J 
-~:..._........_........_ __ 

FIUS TYPE ?OLA.ROID FRAME MO. _ __...1 .... ,.. __ _ 

DATA TAKEN WITH PH01'0GRAPH: "** ::ou;:: ,.,..* 

1. Soil Sample 
2. Surface Water Sample 
3. Air Moni to.ring Device 

Reading: ______ _ 

4. Radiation survey· ( :·:) 

Reading:-------
5. Deep Well Water Sample 
6. Photograph Below: 

i , 
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7. DESCRIPTION suRF.;cE WORKS wsw 1"'? g. v. sl:'.s., :,ooi:..::NG 
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DATA TA.l<EN WITH PHOTOGRAPH: 
1. Soil Sample 

2. Surface Water Sample 

3. Air Monitoring Device 
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5. Jeep.Well Water Sample 

6. Photograph Below: ·.- :" c: 
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a windshield survey indicate that a substantial fraction of !4 of a 
section ( 160 acres) is ·contaminated with mine tailings. Tailings 
piles, the incined ad.its and the tirrbered shaft are unfenced and 
readily accesible to site residents ( 3). There is no docurentation oi 
errergencies, accident:s or re.medial action regarding the Brawn Vandever 
Uranit.m mine site. 

An estimated total of 532, 000 tons of mining waste is present in the 
two rrajor tailings piles on site ( 4). CclTµJtations indicate that there 
are approximately 1880 tons of toxic carpounds and elarents 
dessirn.inated within the 532, 000 tons of rubble at the site ( 3; Franes 
#8, #13, #15, #19, #25 through #32, 4). These contaninants are exposed 
and uncontained and are therefore capable of producing leachate subject 
to migration into atnDspheric, ground water and surface water system:; 
( 11, 22, 23, 24, :::s). The exposed inclined ad.its, tirrt>ered shait and 
stopes may also be produc111g a leachate similar in c~sition w that 
produced by the tailings piles. 

Specific radioactive ~ie5>3g::ontributing to contanination 1 czt the 
leachate are urani1:'21Jif . , if ) , and its daughter prcxiucts Ra.. , Th, 
isotopes of Pb, Bi L. , etc). The enclosed portions of the ad.its and 
shaft may cqntain significant concentrations of Radon gas. Toxic heavy 
rretal species suspected of being present in the mining waste in 
signi£icant concentrations are Vanadiun, Arsenic, Bariun, Chraniun, 
Magnesiun, Manganese, Strontiun, Ti taniun and Zirconium. Table 1 
provides a St.IT1Tlr3.rY of hazardous substances potentially present in the 
waste piles and in the open excavations. 

4. PATHWAY D-!ARACTERISTICS 

A. AIR D-!ARACTERISTICS 

The i;X)tential for rrobility of hazardous and toxic carpounds associated 
with u3o8 and V ,o5 mining waste is high due to the particulate nature 
of the waste ancf file occasional high winds native to the area which may 
cause migration of windblown contaninants offsite. 

8. GKXJNIJr'lATER D-!ARACI'ERISTICS 

Regionally, the site is bounded on the north by the central san Juan 
Basin and on the south by the Zuni uplift. Structural elarents of the 
Accm3 f>ag lie southeast of the site ( 5 :pgs 16, 18: 6) • The geological 
elarent where the site is located is terned the Olaco slope (S;pg 16). 

"Kelley (1951, p. 126) describes the Olaco slope as the southern part 
of the San Juan Basin that lies between the central Bas.in (fig. 2. 5 -1) 
and the Zuni uplift and Accm3 f>ag. The Olaco slope resarbles the 

' platfolllE but differs fran than because of "Its l'TDre pronounced and 
cont.inous regional inclination toward the center of the bas.in and by 
the absence of a 'M:mocline' separating it fran the central basin " 
(Kelley, 1951, p.126). 

Jurassic rocks f.m:rn the M::>rrison f01::ma.tion and Chinle foDnation (which 
'. 
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locally includes the M:lenkopi fomation ) dip westwa.rdl y :!.nto the 
adjacent Chaco slope ( 3: frarre# 20 and enlargarent: 6: 8). A 
Cretaceous sequence is present adjacent to the site on Haystack 
rrcun tain and is represented by the Dclkota sandstone exposure ( 3: frcsre 
#20 and enla.rgerent). Triassic units represented by the .r-t:Jenkopi and 
Chinle forniations dip eastwa.rdly into the adjacent Chaco slope (J;frare 
#20 and enlargarent Figure #3). 

QJ.atema.:ry Alluviun ( Pleistocene) has accuru.lated in variable 
thicknesses in st.re.ant>eds in the area (32). 

The Aquifer of concern in the Vicinity of the site is the Sonsela 
Sandstone rrert>er of the Chinle fomation which sources the Navajo 
Nation Water Resources Division (NNWRD) well #16T-551 ( 19). Depth to 
water in ths well is docurented and is reJ;X.Jrted to be 417 feet (circa 
1976). Depth to the Sonsela sandstone rrert>er of the Chinle forniation 
is 1083 feet. The only other Aquifer known to source wells in the area 
is the Entrada Sandstone ( 19). the net precipitation for the locale is 
estimated to be minus 44 inches (5, 12). 

Con~an:Lruu:1ts 938 ~ pres~t in the 231fi~ p:um are the 
radiospecies if , if_,_, and their progeny Th , Bi , R:> , isotopes 
of Pb and Radon gas. Toxic heavy rretal species suspected of being 
present in the mining waste in significant concentrations are Ar, Ba, 
Mg, Mn, Sr, Ti and Zr. ( 11, table 1 ) • Many of these species have been 
daronstrated by various authors to be rrcbile in waters associated with 
Uraniun mines ( 23, 24, 25, 26, 27, 28 and 29). The Hydraulic conductivity 
'?f the .forniations between the Alluviun and_~ Sonsela sandstone rTlE:!Tber 
is estimated to be of the order of 10 because of fractures and 
faults. This is consistent with the close proximity of the El Tintero 
Cinder Cone and the epochal geological developnent of the area. In 
addition, at least three excavations are driven to within 100 feet of 
the static water level in NNWRD well #16T-551. It follows that the 
J'.X)ssibility e.tists for these Radioactive and toxic heavy rretal species 
to have migrated into the alluvial and Sonsela sandstone Aquifers ""tllch 
source an Artesian spring and NNWRD well #16T-551, respectively (3; 
fra:re #35: 19). Water depth in the alluvial Aquiler is not known but 
is expected to be s.hal.low (5: pg. #40, fig.#4.3-1) 

C. SURFACE WATER OIARACI'ERISTICS 

A J'.X)rtion of the Brown Vandever mine site is located on a 
southeastwar:dly dipping Alluvial plate (3;frare #8) whose upgradient 
drainage area is estirrated to be approximately 59.1 acres (4; 1N0rksheet 
#1). The strip:nine portion of the site is located on a northward.ly 
dipping Alluvial plate whose upgradient drainage area is estirrated to 
be 14. 23 acres ( 4: 1N0rksheet #1). Surface runoff fran the 59 .1 acre 
J'.X)rtion proceeds overland and along minor drainages eastwa.rdly 
{J;frcsre,#16') until encountering a well-defined drainage which trends 
southeastwa.rdly,(3;frarre #17,#18). Surface runoff fran the 14.23 acre 
J'.X)rtion proceeds overland and along minor drainages eastnortheastwa.rdly 
( 3: frcrre#31) lll'ltil encountering the well-defined drainage which trends 
southeastwardly ( 7) • The drainage proceeds southeastwa.rdly for 
approximately 4 mi. before becaning evanescent ( 7, 31). Data fran a 
gauging station on the Rio san Jose at· Grants. New Mexico indicates an 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

')lJAHt~AIU 

.-o 
filnA&l 

\"E&Tl.Al'f 

s .. . . . ..;. ~. 

B...,-Ool'l".,.S ·-.:~"'5~' 
:>i•r .. "'4M -...:ia u·. ,Jll 

rC •• • 

~ .-lll!: ,_ "'ln3CQ ·'*' 

EXP\..J'NAT10N 

4LLl'"R .. .- .. o aOLSOI" OlPOSITt 

IGllii(0\'1' •oc1u. l"l<'llOI.! "'"'"·T no•!. "01.C'M''il(' ••ICC\A. nrr 4l"t0 Cl!"IDllS. 
A.11110 lll"OHD .,.nt'SIV( JCNIOUI aocu 

slOfllllUfTAU ao.:u •~cu:OtPlfG IUU . .HOOU •O•MAflOH. C'Ml..SIA h.l'IOSTO,.t. 
41'10 &41.:A f08M.4fl0.lll 

,. Ml.SA.VUOI C&Ol'P 
La.El ACEOL.'5 I ', 0 MAlllCO!I JM.AU 4JllllO 04.&0TA 5.t.lllfOtnOfiiJL \.'fll:DIV1Dl.D 

1uLU11C 0 ...,......... roaMA1'10fl. tVMl LUIDln"CMU.....,..,...,. ..,4D. caovr, u"1MYl.Dm 

JUaA.nlC • 
4ltl0 CU.f'll C41"fl011f C80l'P 

nlA.S.llC 

P!RMIA~ 

l'U.MIAN 
<"O 

~UOfS'fL\:A~l4.JIC 

• • • 
!UN .t.!'llD•U UWUTOlflf'I ,UfD Cl.OfUrT4 U.NDSTO .. I li"i ~r• llCUJCO. OE ( HUU 
.!t4ND9TDJli:l .,. 4&c.10NA.. A.ND ntf nso 4?Jli0 uo fOU414TIOHS ll't ... , .. '4UJC0 

!'":GURS = 
,\f':I:R CSGS 

?EGI:~AL GEOLCGY, 
REG:LC:N 

NAVAJO SUPER.FUND omcE 
NAVAJO-BROWN VANDEV­
ER URANIU>l '.-!:i:NE 

?. :.:c::..::...cy 

-· 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

annual discharge rate of 2.97 cfs (20). The regional 1-yr, 24-hr 
rainfall event for the locale is 1.26 inches ( 13). Radioactive and 
toxic heavy rretal species have been s.tx::Mn to be rrobile in surlace 
waters (23 throught 29). In particular, Arsenic and Selenium are known 
to sorb strongly to surlace water sediments ( 26, 28) . 'i'he µ:>ssibili ty 
exists for contaninated sedimenrs to have been carried by flash floods, 
over the decades, onto the Al.llNial plain east of El Tintero cinder 
cone. (figure #2, 7). A slight µ:>ssiblil ty exists for contCITlinated 
sediments to have been carried into Bluewater creek and the Rio San 
Jose ( 5, 7) . The are.a has not been mapped in a flood plain, H<::Mever, 
due to the arid nature of the upgradient terrain and the general 
top:>graphy, the locale is prone to flash flooding events. r-t:>reover, 
Haystack ltluntain is very likely to be a recharge zone for aquifers in 
the area (S:pg#38). 

D. CN SITE PATHWAY 

As with other mines in tJ:ie area the proto-ore was abandoned on-site. 
In the case of the Brawn Vandever Mine, sare of it was used to pave a 
haulage road which is used by site residents frequently ( 3: frctTE#22). 
The Brown Vandever mine environs are readily accessible by site 
residents and visitors to the area ( 3). There are no access barriers 
or danger signs on or near the mine site ( 3). Direct contact with 
contCITlinated particulates is µ:>ssible during periods of high winds or 
physical disturbance of the tailings material. Hurans living on-site 
and visitors to the area 'WOuld are at risk to exposure fran the sare 
suite of radiospecies and heavy metals detailed above. Moreover, the 
ventilation shafts, the alnDst vertical tirrhered shaft and the incline::i 
acilts pose physical danger imredi.ately dangerous to life and health 
status. 

5. TARGETS 

GlUJND WATER TARGETS. There are three active wells within the 4 mile 
radius of influence of the site ( 19, 21). The Indian Health Service 
( IHS) ~leted installation of a camunity Water System in CX::tober 
1986 (21). Subsequent to the ~letion of the water system, operation 
and maintenance of the system was turned over to the Navajo Nation and 
is currently under the purvue of NNWRD ( 19) • The camuni ty water 
system utilizes well #16T-551 which was fomerly a livestock water 
well. The water system serves approximately 430 persons in the 
Haystack area ( 4 ;"WOrksheet #2) • Total population within the four mile 
radius of influence of the site was estimated to be approximately 500 
(4;"WOrksheet#2): The percentage of area residents not connected to the 
NNWRD water system was estimaterl to be 23% ( =100 persons) on the basis 
of a residence count and the fact that 43.8% of Indian hares had their 
source of water rrore than 100 yds fran their residennce ( 3, 18. 31) • 
Area residents too indigent to afford plUTi::>ing and sewerage system; for 
their residences might utilize water fran the active NNWRD stock:lil;oells 
#16T-522 and# 16T-521 (19,3:fIC11e#41,18;pg.#l). In addition, there is 
at least 1 artesian spring in the i.rrtrediate vicinity of the site 
(7;Bluewater Q.J.ad, 3:frare #35). There is a slight µ:>ssibility that 
this spring could be utilized for drinking water. 

The Aquifer of concern in the area is the Entrada sandstone unit which 
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sources w:i.ndmi.JJ.s JX)ssibly utilized for JX)table water by as m:my as 100 
persons (4;work:sheet#2,18:pg.#l,3;frarre#41). Depth to the water table 
in this confined unit is reported to be approximately 400 feet ( 19). 
As IX>inted out before, the shaft and inclines have been driven to 
within 100 feet of this aquifer. Target:s in the area constming 
groundwater fran the Entrada sandstone unit are at risk to exposure 
fran Radionucleides and heavy rretals (II). 

SURFACE WATER TARGETS Surface water targets would be JX)tentially 
e:>QX>sed to the sare suite of Radionucleides and heavy rretals that is 
the case with ground water targets. Risk of exposure may be low due to 
the low value for net precipitation for the area. However, extrere 
conditions brought in the area would inundate the highly eroded haulage 
road ( 18). 

The -well-defined drainage coursing first east and then southeast fran 
the site crosses at least one federally designated wetland (9). 

AIR TARGETS Humans living on site are being exposed to elevated Radon 
concentrations. 

CJ>.1-SITE TARGETS In addition to being exposed to elevated Radon 
cx:mcentrations, residents of the Brown Vandever mine environs are 
confronted daily with the dangerous inclines, shafts and the insult to 
their land. 

SEN:>ITIVE ENVI~ At least one federally designated sensitive 
enviroment lies within 1 mile of the site. 

6. arHER REllJI..A'IORY INVOLVEMENI' 

l'E:R-fITS: No permit was found for the Brown Vandever Uraniun mine 

Sl'ATE AGEN:HS: None 

arHER FEDERAL PRCX:iRAM:i: None 

The Brown Vandever Uraniun mine site is exceptionally dangerous. 
However, no steps toward rarediation or mitigation have been undertaken 
over the two and one half decades since cessation of activities. To 
assert that residents of the site have not been adversely affected by 
the insult to their land and very possibly their health is 
inadm:issable. 

llmaiiate action should be taken. 
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TABLE 1 

GAMMA RADIATION SURVEY DATA 
BROWN-VANDEVER MINE SITE, NAVAJO NATION 

NOVEMBER 14-15, 1990 
Operator -
Instrument 
1 Ludlum 19 
2 Bicron 

Collen Petullo Recorder - Robert Bornstein 

3 Ludlum 12 
Pancake 

Inst. Time 

1 0900 
3 0903 

1 0908 
3 0910 

1 0930 

1 1000 
2 1001 

1 1003 
2 1004 

1 1007 
2 1008 

1 1010 
2 1011 

1 1015 
2 1017 

1 1019 
2 1020 

1 1028 
2 1033 

l 1040 
2 1044 

ID# Calibration date Calibration Source. 
452663 11-08-90 Ra-226 
825481 10-15-90 ,, Cs-137 
140830 11-08-90 Pu-239,Sr-90 

Date 11/14/90 SECTION 1 

Station Ground Waist Comments 

Backgroundl 11 uR/hr 11 uR/hr 2.5 mi from 
100 cpm 100 cpm site. 

Background2 11 uR/hr li UR/hr 1.0 mi frc:;>m 
100 cpm 100 cpm site. 

Brown Home 13 uR/hr 14 uR/hr stage area 

station 1 35 uR/hr 36 uR/hr Center of 
25 urem/hr 25 urem/hr dirt road 

Station 2 130 uR/hr 135 uR/hr near tree 
70 urem/hr 60 urem/hr 

Station 3 90 uR/hr N/A contact 
50 urem/hr N/A on ground 

Station 4 115 UR/hr* 100 uR/hr # 
75 urem/hr 50 urem/hr 

Station 5 130 uR/hr 145 uR/hr 
85 urem/hr 60 urem/hr 

Station 6 1200 uR/hr 800 uR/hr In pit zone 
800 urem/hr 400 urem/hr 

station 7 40 UR/hr 44 uR/hr Away from 
20 urem/hr 25 urem/hr pit area 

station 8 150 uR/hr 140 uR/hr 
90 urem/hr 72 urem/hr 
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Table 1. (Continued) 

Inst. Time station Ground Waist Comments 

1 1055 Station 9 190 UR/hr 170 uR/hr 
2 1057 120 urem/hr 90 urem/hr 

1 1105 Station 10 1250 uR/hr 800 uR/hr open area 
2 1108 750 urem/h.r 350 urem/hr 

1 1113 Station 11 400 UR/hr 200 uR/hr 
2 1115 300 urem/hr 150 urem/hr 

1 1118 Station 12 600 uR/hr 500 uR/hr 
2 1120 500 urem/hr 300 urem/hr 

1 1122 Station 13 500 UR/hr 500 UR/hr 
2 1124 250 urem/hr 400 urem/hr 

1 1127 station 14 600 uR/hr 700 uR/hr 
2 1128 300 urem/hr 300 urem/hr 

1 1134 Station 15 230 uR/hr 280 uR/hr 
2 1136 150 urem/hr 150 urem/hr 

1 1140 station 16 700 uR/hr 600 uR/hr 
2 1141 300 urem/hr 250 urem/hr. 

1 1150 station 17 80 UR/hr 120 uR/hr 
2 1151 40 urem/hr 35 urem/hr 

1 1155 Station 18 90 uR/hr 65 uR/hr 
2 1156 50 urem/hr 35 urem/hr 

1 1300 Station 19 700 uR/hr 600 uR/hr 
2 1303 SECTION 2 450 urem/hr 350 urem/hr 

1 1306 Station 20 900 uR/hr 800 uR/hr on pad 
2 1309 650 urem/hr 500 urem/hr 

1 1314 Station 21 300 uR/hr 230 uR/hr attic 
2 1315 250 urem/hr 150 urem/hr 

l 1320 Station 22 230 uR/hr 210 uR/hr edge of 
2 1321 130 urem/hr 100 urem/hr pile 

1 1330 Station 23 120 uR/hr 50 uR/hr 
2 1334 40 urem/hr 40 urem/hr 
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Table 1. (Continued) 

Inst. Time station Ground Waist comments 

1 1346 Station 24 220 uR/hr 220 uR/hr 
2 1348 120 urem/hr 110 urem/hr 

1 1350 station 25 500 uR/hr 400 uR/hr 
2 1352 250 urem/hr 175 urem/hr 

1 1358 Station 26 300 uR/hr 300 UR/hr 
2· 1400 170 urem/hr 170 urem/hr 

1 1405 Station 27 250 UR/hr 200 UR/hr 
2 1408 150 urem/hr 150 urem/hr 

1 1320 Station 28 10 UR/hr 10 UR/hr 11/15/90 
2 1322 SECTION 3 5 urem/hr 5 urem/hr 

1 1330 Station 29 N/A 13 UR/hr at window 
2 1330 10 urem/hr of vent 

1 1333 Station 30 80 UR/hr 80 uR/hr lots of 
2 1334 50 urem/hr 50 urem/hr stones 

1 1337 Station 31 75 uR/hr on casing 
3 1338 300 uR/hr Lgm micro in hole 

1 1345 Station 32 350 - 90 UR/hr on brick wall 
2 250 - 50 urem/hr on brick wall 

1 1355 Station 33 15 UR/hr 15 UR/hr 
2 1400 SECTION 4 10 urem/hr 10 urem/hr 

1 1405 Station 34 125 UR/hr 90 UR/hr 
2 1407 90 urem/hr 50 urem/hr 

l 1 1410 Station 35 25 UR/hr 25 uR/hr 
2 1411 10 urem/hr 10 urem/hr 

1 1415 station 36 225 UR/hr* 110 UR/hr# on wall 
2 1417 130 urem/hr 70 urem/hr face 

1 1420 Station 37 600 UR/hr 600 uR/hr dug area 
2 1423 300 urem/hr 300 urem/hr 

1 1430 Station 38 240 uR/hr 200 UR/hr 
2 1433 200 urem/hr 240 urem/hr 
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Table 1. (Continued) 

Inst. Time Station Ground 

1 1440 Station 39 18 uR/hr 
2 1443 10 urem/hr 

1 1446 Station 40 700 uR/hr 
2 1448 600 urem/hr" 

1 1452 Station 41 500 uR/hr* 
2 1453 350 urem/hr 

* On contact with rock/tailing outcrop 
# 3 feet from contact 

Waist 

18 UR/hr 
10 urem/hr 

600 uR/hr 
300 urem/hr 

400 uR/hr# 
250 urem/hr 

DESIDERIO MINE SITE, NAVAJO NATION 
NOVEMBER 15, 1990 

Collen Petullo Recorder - Vicky Radvilla 

Comments 

Operator -
Instrument 
1 Ludlum 19 
2 Bicron 

ID# Calibration date C.alibration Source 

3 Ludlum 12 
Pancake 

Inst. Time 

1 0825 
3 

1 0830 
3 

1 0855 
2 0856 

1 0857 
2 0859 

1 0940 
2 0941 

1 0955 
2 0956 

452663 11-08-90 Ra-226 
825481 10-15-90 Cs-137 
140830 11-08-90 Pu-239,Sr-90 

Date 11/15/90 SECTION 1 

Station Ground Waist Comments 

Backgroundl 11 uR/hr 11 UR/hr 2.5 mi from 
100 cpm 100 cpm site 

Background2 11 UR/hr 11 uR/hr 1.0 mi from 
100 cpm 100 cpm site 

Station 1 12 UR/hr 12 UR/hr at pond site 
7 urem/hr 6 urem/hr 

station 2 18 UR/hr 18 uR/hr at f ense 
8 urem/hr 8 urem/hr 

Station 3 10 UR/hr 10 UR/hr at base 
- 5 urem/hr 5 urem/hr station 

Station 4 20 uR/hr 24 uR/hr large pit 
7 urem/hr ·1 urem/hr 
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Table 1. (Continued) 

1 1000 Station 5@ 90 UR/hr 75 UR/hr pile near 
2 1001 50 urem/hr 40 urem/hr st. 4 

1 1045 Station 6@ 135 uR/hr 120 uR/hr 
2 1046 75 urem/hr 60 urem/hr 

1 1055 Station 7@ 85 uR/hr 75 UR/hr 
2 1056 50 urem/hr 40 urem/hr 

1 1058 Station 8 170 uR/hr 120 uR/hr 
2 1100 90 urem/hr 60 urem/hr 

1 1105 Station 9 sediment 
2 only 

:Inst. Time Station Ground Waist comments 

1 1107 Station 10 sediment 
2 only 

1 1153 Station 11 55 UR/hr 55 UR/hr 
2 1154 30 urem/hr 30 urem/hr 

1 1214 Station 12 900 UR/hr 400 UR/hr near attic 
2 1215 400 urem/hr 2 5 o urem/hr. 

@ radon flux canister area 
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TABLE 2 
EPA ERS PRELIMINARY ASSESSMENT LABORATORY RESULTS 

NAVAJO-BROWN-VANDEVER 
NOVEMBER 15-16,1990 

SAMPLE LOCATION ID# RADIONUCLIDE RESULTS UNITS 

(WATER SAMPLES) Wl Ra (226.) 00.8 ± 0.1 pCi/l 
Brown Vandever Ra(228) 2.0 ± 5.0 
Livestock Well U(233-4) 2.0 ± 0.4 

B-V) U(235) 00.3 ± 0.1 
U(238) 0.4 ± 0.2 

B-V Livestock W2 Ra(226) 00.2 + 0.1 pCi/l 
Well Ra(228) o.o ± 5.0 

U(233-4) 0.5 ± 0.2 
U(235) 00.0 + 0.1 
U(238) oo.o + 0.1 

B-V Tap Water W3 Ra(226) 00.2 + 0.1 pCi/l 
Ra(228) o.o + 5.0 

U(233-4) 2.1 ± 0.5 
U(235) 1. 0 ± 0.3 
U(238) o.s ± 0.3 

water Line W4 Ra(226) .1 ± 0.1 pCi/l 
B-V Ra(228) 0 + 5 

U(233-4) 1.4 + 0.4 
U(235) 0.5 + 0.2 
U(238) 0.5 ± 0.2 

Desiderio stock W5 Ra(226) . 3 + 0.1 pCi/l 
Pond Ra(228) 0 ± 5 

U(233-4) 2.3 ± 0.4 
u ( 235) 0.1 ± 0.2 
U(238) 2.2 ± 0.2 

Desiderio Tap W6 Ra(226) .3 ± 0.1 pCi/l 
Ra(228) 0 ±.._ 5 

U(233-4) 1.2 ±.._ 0.4 
U(235) o.o ± 0.2 
U(238) 0.2 ± 0.2 

Preschool Well W7 Ra(226) 1.0 ± 0.1 pCi/l 
(EXCEEDS DRINKING WATER Ra(228) 22.0 ± 6 
STANDARDS: POTENTIAL LAB/ U(233-4) 130.0 + 10 
SAMPLING ERROR, ADVISE u (235) 3.0 + 0.5 
IMMEDIATE RESAMPLING) U(238) 74.0 ± 7 



Table 2. (Continued) 
SAMPLE LOCATION ID# 

BACKGROUND 
Road to B-V A9 

Station 20 lA 
(Section 2) 

B-V 

Station 22 2A 
(Tailing Pile) 
Section 2 

B-V 

Station 23 3A 
(Drainage Area) 
Section 2 

B-V 

station 25 4A 
(Upper Drainage) 
Section 2 
B-V 

Station 6 SA 
(Pebble Area) 
Section l 
B-V 

Station 10 GA 
(Strip Area) 

section 1 
B-V 

SOIL SAMPLES 
RADIONUCLIDE RESULTS 

Ra(226) 00.8 + 00.l 
Ra(228) o.o + 01.0 

U(233-4) 0.6 ± 00.1 
U(235) 00.0 ± 0.1 
U(238) 000.7 ± 00.1 

Ra(226) 300.0 ± 10.0 
Ra(228) 1.0 ± 01.0 

U(233-4) 240.0 + 20.0 
U(235) 13.0 + 1.0 
U(238) 250.0 + 20.0 

Ra(226) 34.0 ± 3.0 
Ra(228) o.o + 1.0 

U(233-4) 25.0 ± 2.0 
U(235) 1.0 ± 0.2 
U(238) 25.0 ± 2.0 

Ra(226) 24.0 ± 2.0 
Ra(228) o.o ± 1.0 
0(233-4) 21.0 ± 2.0 
0(235) .8 ± 0.1 
0(238) 20.0 ± 2.0 

.. 
Ra(226) 4.7 + 0.5 
Ra(228) o.o + 1.0 

U(233-4) 3.4 ± 0.4 
0(235) .1 ± 0.1 
U(238) 3.5 ± o.·4 

Ra(226) 49.0 ± s.o 
Ra(228) .o + 1.0 
0(233-4) 24.0 + 2.0 
0(235) 1.0 ± 0.2 
0(238) 25.0 + 2.0 

Ra(226) 130.0 ± 10.0 
Ra(228) o.o + 1.0 
0(233-4) 100.0 + 20.0 
0(235) 4.7 + 0.5 

UNITS 

pCi/g 

pCi/g 
dry 

pCi/g 
dry 

pCi/g 

·pci/g 

pCi/g 

pCi/g 

0(238) 100.0 ± 10.0 < 
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Table 2. (Continued) 
SAMPLING LOCATION ID# 

Station 11 7A 
Section 1 
B-V 

Wash Area Near SA 
B-V. 

Background For lOA 
Desiderio 
Road to Desiderio 

Radon Flux Area 12A 
Desiderio 

Radon Flux Area 13A 
Desiderio 

Station 11 14A 
Desiderio 

Station 12 15A 
Desiderio 

RADIONUCLIDE RESULTS UNITS 

Ra{226) 260.0 + 10.0 pCi/g 
Ra(228) 1.0 + 1.0 
U{233-4) 290.0 + 30.0 

U(235) 20.0 ± 2.0 
U(238) 310.0 + 30.0 

Ra(226) 1.9 ± 0.2 pCi/g 
Ra(228) 1. 0 ± 1.0 

U(233-4) 1.1 ± 0.1 
U(235) oo.o ± 0.1 
U(238) 1.1 ± 0.2 

Ra(226) 1.3 ± 0.1 pCi/g 
Ra{228) 0.0 ± 1.0 

U(233-4) 0.6 ± 0.1 
U(235) 00.0 ± 0.1 
U(238) 0.8 ± 0.2 

Ra(226) 34.0 + 3.0 pCi/g 
Ra(228) o.o + 1.0 

U(233-4) 17.0 + 2.0 
U(235) 00.7 + 0.1 
U(238) 17.0 ± 0.2 

Ra(226) 30.0 + 3.0 pCi/g 
Ra(228) o.o + 1.0 

U(233-4) 17.0 + 2.0 
U(235) oo.o ± 0.1 
U(238) 1.1 ± 0.2 

Ra(226) 1.8 ± 0.2 pCi/g 
Ra(228) o.o + 0.6 

U(233-4) 0.6 + 0.1 
U(235) o.o ± 0.1 
U(238) 0.7 + 0.1 

Ra(226 3.0 + 0.3 pCi/g 
Ra(228 o.o ± 1.0 

U(233-4) 1.7 ± 0.2 
U(235) 0.1 ± 0.1 
U(238) 1.5 + 0.1 
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Table 2. (Continued} 
SAMPLING LOCATION.ID# RADIONUCLIDE RESULTS 

Station 30 18A Ra(226} 0.8_± 
Drainage Ra(228) 1.0 
near Station 30 U(233-4) 0.7 
B-V 11(235) 0.1 
Section 3 U(238} 0.8 

Station 36 19A Ra(226} 20.0 
on Tailing Outcrop Ra(228) o.o 
B-V Section 3 U(233-4 28.0 

U(235) 1.2 
U(238} 28.0 

Duplicate of 19A 20A Ra(226) 33.0 
Ra(228) o.o 

U(233-4 29.0 
U(235) 1. 3 
U(238} 28.0 

Station 40 21A Ra(226) 450.0 
Section 4 Ra(228) o.o 
B-V U(233-4) 330.0 

U(235) 29.0 
U{238) 390.0 

Laboratory TMA Eberline 
7021 Pan American Freeway, N.E. 
Albuquerque, NM 

± 
± 
± 
+ 

± 
± 
± 
± 
+ 

± 
± 
± 
± 
± 

± 
+ 
± 
+ 
± 

0.1 
1.0 
0.1 
0.1 
0.1 

2.0 
1.0 
3.0 
0.2 
3.0 

3.0 
1.0 
3.0 
0.2 
3.0 

50.0 
01.0 
30.0 
3.0 

40.0 

UNITS 

pCi/g 

pCi/g 

pCi/g 

pCi/g 



SAMPLING SECTION LOCATIONS, BROWN-VANqEVER MINE SITE "' 

SECTION 2 

Brown·Vandever Homes 

SECTION 1 D D 
EPA staging Area 

D 
Gate .ROAD 

ROAD ___ ....... ..,. North 

NOTTO SCALE EPA SURVEY, NOVEMBER 1990 

Figure 4. Section location Map 



SAMPLE L.OCATIONs, BROWN-VANDEVER MINE srrE SECTION 19 

£::::J S.Ht:o 

0 Station 17 (80 UR/hr) 
0 

station 1 a (90 UR/Hr) 

ielephone ~U~ne~----==-=---

Large Tailing Pile 

Uranium Rich Pebbles 
130uRn-fr 

station 16 (700 UR/Hr) 

Si A ilON 8 (150 UR/Hr) 

0 

station 5 (145 UR/Hr) 

Low Dirt Area 

0 

Station 6 (1200 UR/hr) 

Pile 

ridge :tation 15 (230 UR/Hr) t 
station 12 (600 UR/Hr) 

0 

ridge 
0 

Station 1 o (1250 UR/Hr) 

station 14 (280 UR/Hr) Station/ 

<4oo uR1H,,;..-____ P_11° ______ Stripped Area Exposed Bedrock 
. 0 

station 9 (190 UR/Hr) 
0 

station 13 (soo UR/Hr) 

NOiioscALE 

ielephone Une 

---.... North 

AOAQ 

o station 3 (90 UR/Hr) 

Road cut 

station 2 (130 UR/Hr) 

ROAD 

0 

Station 1 (38 UR/Hr) 



SAMPLE LOCATIONS, BROWN-VANDEVER MINE SITE SECTION 2 
Station 23 (120 uR/Hr) 

Plan View 
0 

Drainage area 

Low Area 
North 

Station 24 (220 uR/Hr) 

(300 uR/Hr) 

Station 20 (650 u 

Concrete Pad Notto Scale 

Figure 6. Section 2 B-V. 



SAMPLING STATIONS, BROWN·VANDEVER MINE SITE SECTION 3 

VENTILATION SHAFT 

..--.i--. 

HAYSTACK MOUNTAIN 

North 

station 29 (130 uR/Hr)...,.__. 

Station 30 (80 uR/Hr) 
0 -~P~o::w~er~U~n~e _______ _ 

0 

CONCRETE PAO 

Station 28 (40 uR/Hr) 

Station 31. (200 uR/Hr) 
Air Ducts 

~~~~~~~~R-O_A_0~~~~--~~~
0

~~--- OD 

Station 32 (350 uR/Hr) 
limestone Brick Wall e:o =======3--

Not to Scale 
Figure 7. Section 3 B-V. 



SAMPLING STATIONS,.BROWN-VANDEVER MINE SITE SECTION 4 
Haystack Mountain 

station 39 (18 uR/Hr) 

0 

North ....... _____ _ 

Large Tailing Ridge 

Pit 

. Elevated Area 

25 uR/Hr 

o Station 38 (240 uR/Hr) 

L..-_ _,lconcrete Pad 

Station 35 (25 uR/Hr) 

0 

Station 40 (700 uR/Hr) 

(600 uR/Hr) 
Station 41 

Station 36 (225 uR/Hr on Contact) ,, 

33 Ur/Hr 

Mining Shed 
Station 34 (125 uR/Hr) 

station 33 (1 SuR/Hr) 
Notto Scale EPA November 1990 Assessment 

Figure B. Section 4 B-V. 



Piles 

SAMPLING STATIONS, DESIDERIO MINE SITE 
Desiderio Homes [ I I I 

....._____.J EPA Staging Area CJ 
01 o uR/Hr station 3 
Coral o 

Large Tailing Piles 

station 7 (85 UR/Hr) 

Staiton 12 (900 uR/Hr) 

FENCE 

Notto Scale 

Large Pit 

station 4 (20 uR/Hr) 

North 

Service Road 

Station a (60 UR/Hr) 

EPA Assessment November 1990 

Figure 9. Desiderio Mine Site. 

FENCE 

Pond 
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"IZ i SaENTIFIC ANALYSIS, /Ne • 
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November 39, 199&·: 

Ms. Mary Sue Philp 
~cology & Environment 
168 Spear St. 
San Francisco, CA ·94lfl5 

Subject: Results of Radon Flux Testing 
Navajo Uranium Mine Sites 
New Mexico 

Dear Ms. Philp: · :·: . 

Scientific. Analysis~' Inc, is pleased to provide you with the 
results of 59 radon flux measurements performed on November 15-
16, 1998 on three .Navajo uranium mine sites using the 4" charcoal 
canister device (SAACC). While the SAACC procedure is not an EPA 
approved method, side by side measurements using the SAACC and 
the EPA approved procedure (LAACC) demonstrate comparable results 

.when respective arithmetic means are computed and compared with· . 
· each other. · 

The a2ithmetic ·mean radon flux levels were·.51.4, 67.e, and 47.7 
pCi/m -s, respectively for ·stations s, 6, and 7. For comparison 
purposes, the •0 CFR Part 61 standard for operat~ng uranium mill 
tailings piles limits radon emissions to 20 pCi/m -s· •. 

. Individual flux ... results .are presented in tbe attached Tables Tx 
where ·the - prefix"" NUS refers·. to Navajo Uranium ·Station s, NU6 
refers to Navajo Uranium Station 6, and NU7 refers 'to Navajo 
Uranium Station 7~ Each table is divided into subparts (v) val~d 
test results, (d) duplicate test results to demonstrate counting 
precision, and (b) "blank" results to check internal quality 
control. Based on counting results, measurements identified as 
NUS-204&4, NU6-28420, and NU7-20433 are most likely blanks (i.e. 
unexposed SAACC). 

Table QA outlines the quality assurance results. Sampling 
conditions such as ambient temperature and rainfall are unknown 
to SAi but are asSUJDed to be within the limits prescribed in the 
SAACC procedure. In addition, a copy of the sample chain of 
custody form is included for your files. 

lf you have any questions regarding these results and this ietter 
report, please do not hesitate to call me. · All data and reports 

6012 E. SHIRLEY LANE, MONTGOMERY, Al 36117 c TEL: 205-271-0643 a FAX: 205-271-0818 
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Ks. Mary Sue Philp 
November 39, 1999 
Page 2 

~ . . . . ~,.' ': .. , , : ' 

will be treated as confidential and will not be released without 
your written approval. 

Sincerely, 

SCIENTIFIC ANALYSIS, INC. 

~f-~ 
Thomas R. Horton 
Radiation Consultant 

TH/rlr 

attach: Table (4) 

·-

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 o TEL: 205-271-0643 o FAX: 205-271-0818 
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Mine Stations 

Overall 

· .. ' ' . •.. .. :: ...... 

Table QA 

Quality Assurance Results 

\ Completeness 
Counting 

' Precision 

1S9 s.2 

Blank (Blind) 
Identification 

* 

*All blanks (blinds) were presumably found and calculated to have an 
equivalent flux of zero. 

6012 E. SHIRLEY LANE, MONTGOMERY, AL 36117 o TEL: 205-271--0643 c FAX: 205-271.()818 



.. '. ... : ~·-i $ctENTI FIC :AlYSIS. /NC. 

SOl!M!RY or WOI fLUl COMPUTA!IOBS 
TABLI h. ¥!LID TIS! llSUL!S JOR TOP or STACI 

Scientific Anal1sis, Inc.; llont1oaer1, llaba.a 36117 

leterior - Oa Stack --- -- Off Stack --- -- Count Bepn --- Counter lff. 

IU5-20384 11/15/90 .11:38 u 11/16/90 10:17 u 11/20/90 09:14 u 0.1659 

IU5-20385 11/15/90 11:40 u 11/16/90 10:17 u 11/20/90 09:26 u 0.1659 

IU5-20386 11/15/90 11:32 u 11/18/90 10:21 u 11/20/90 09:46 u 0.1659 

IU5-20387 11/15/90 11:30 u 11/16/90 10:18 u 11/20/90 09:58 u 0.1659 

IU5-20388 11/15/90 11:3( u · 11116/90 10:19 u 11/20/90 10:09 u 0.1659 

IU5-20389 11/15/90 11:37 u 11/16/90 10:18 u 11/20/90 10:20 u 0.1659 

IU5-20390 11/15/90 11:42 u 11/16/90 10:15 u 11/20/90 10:31 u 0.1659 

IU5-20391 11/15/90 11:Hu 11/16/90 10:16 u 11/20/90 10:42 u 0.1859 

IUS-20392 11/15/90. 11:31 u 11/16/90 10:18 u 11/20/90 10:53 u 0.1659 

IU5-20393 11/15/90 11:30 u 11/18/90 10:21 u 11/20/90 11:04 u 0.1659 

IU5-20394 11/15/90 11:27 u 11/16/90 10:20 u 11/20/90 11:18 u 0.1659 

IU5-20395 11/15/90 11:23 u. 11/16/90 10:20 u 11/20/90 11:31 u 0.1659 

IU5-20396 11/15/90 11:45 u 11/16/90 10:21 u 11/20/90 11:50 u 0.1659 

IU5-20397 11/15/90 ll:Hu 11/16/90 10:22 u 11/20/90 12:01 Pl 0.1659 

IUS-20398 11/15/90 11:40 u 11/16/90 10:21 u 11/20/90 12:13 Pl 0.1659 

IU5-20399 11/15/90 11:41 u 11/16/90 10:21 u 11/20/90 12:26 Pl 0.1659 

IU5-20400 11/15/90 11:48 u 11/16/90 10:13 u 11/20/90 12:39 Pl 0.1659 

IUS-20401 11/15/90 11:45 u 11/16/90 10:17 u 11/20/90 12:56 Pl 0.1659 

IU5-20402 11/15/90 11:51 u 11/16/90 10:13 u 11/20/90 01:06 Pl 0.1659 

IUS-20403 11/15/90 11:48 u 11/16/90 10:23 u 11/20/90 01:18 Pl 0.1659 

U.S. EPA LISTED 
RADON LABORATORY 

11/27/90 

Gron CDts Background Un 

56136 616 52.9 

85891 816 62.3 

37381 816 34.9 

38564 816 36.1 

41146 616 38.7 

50799 816 48.l 

41825 816 39.8 

37511 616 35.7 

72031 616 68.5 

73480 616 69.7 

87716 616 64.3 

41909 616 39.5 

133063 816 129 

124722 616 121 

26268 616 24.9 

70727 816 88.3 

21932 616 21.0 

27380 816 26.3 

19879 616 19.l 

28771 616 27.7 

IOTI: Ill tiles are local 1tacl tiles; Counting ti1e is /01inutes; flu is 1ive11 in pCi/Sec-Sq II 
IOU: luber of flu !eanre1e11ts : . 20; beraae flu : 51.4 

6012ESHIRLEYLANE c POSTOFFICEBOX3112 c MONTGOMERY,ALABAMA36109 c (205)271-0643 



' .. : ·~ .·~ ~ - •. 
' "'··SCIENTIFIC ANALYSIS. /NC. 

U.S. EPA LISTED 
RADON LABORATORY 

SUIDtUI or IADOK fLOI COMPUT!TIOIS 
TULi Td. llUPLIC!TI HST llSULTS JOI TOP or STACI 

Scientific lnalraia. lnc.i Bont1oaer1, Alabeaa 36117 

letector --- On Stack --- -- Off Stack ---- -- Count Begun --- Coun~er lff. Gro88 Cnta 

IUS-20390 11/15/90 11:42 u 11/16/90 10:15 u 11/21/90 11:40 u 0.1647 34465 

I05-20399 11/15/90 11:41u 11/16/90 10:21 u 11/21/90 11:51 u 0.1647 59115 

IOTI: All Uaes are local stact tilea; Countina tiae la IO 1i11tea; flu ia ainu in pCi/Sec-Sq II 
IOTI: htber of flu Meanreaents : 2; Average flu : 54.3 

·. 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY, A1.ABAMA 36109 c {205) 271-0643 

11/27/90 

Background flu 

570 39.9 

570 68.6 



.. :· ·· jf,Zi Sc1ENTmcA~m1s./Nc. U.S. EPA LISTED 
RADON LABORATORY 

SUKWT or l!DOK JLOI COMPDTATIOKS 
TULi Tb. BLAU TIST llSOLTS POR TOP or STACI 

Scientific Anal1sis, Inc.; Mont101er1. Alaba1a 36117 11/27/90 

Detector ---- OD Stack -~-- --- Off Stack ~-- -- Count Be111n --- Counter If f. Gross Cnts Backito1J1d flui 

IUS-20404 11/15/90 11:50 u 11/16/90 10: 19 a1 11/20/90 01:30 Pl 0.1659 627 

IOTI: Ill tiles are local stack ti1es; Countin1 ti1e is101inutes; rlui is 1iven iD pCi/Sec-Sq M 
IOTI~ llulber of rlui Measure1ents : l; lveraae flui : 0.0 

6012 E SHIRLEY LANE o POST OFFICE BOX 3112 o MONTGOMERY, ALABAMA 36109 o (205) 271-0643 

616 0.0 



', . , .. : .: ~·-i SCIENTIFIC A~lYS/$, I NC. 

somt!IY or IAOOI JLOI COllPUTATIOIS 
WLI h. VALID TIST llSOLTS JOI TOP or STACI 

Scientific Allal1sis, Inc.; lontgoael'J', Alaba11 36117 

· Detector --- On Stack --- -- Off Stack ---- -- Count Begun --- Counter lff. 

IU6-20C05 11/15/90 12:05 Pl 11/16/90 10:23 u 11/20/90 01:41 Pl 0.1659 

IU6-20t06 11/15/90 12:03 Pl 11/16/90 10:23 II 11/20/90 01:52 Pl 0.1659 

IU6-20t07 11/15/90 12:00 Pl 11/16/90 10:23 u 11/20/90 02:03 Pl 0.1859 

IU6-20408 11/15/90 12:01 Pl 11/16/90 10:25 u 11/20/90 02:1( Pl 0.1659 

IU6-20409 11/15/90 12:07 Pl 11/16/90 10:27 u 11/20/90 02:25 Pl 0.1659 

IU&-20410 11/15/90 12:06 Pl 11/16/90 10:28 u 11/20/90 09:03 u 0.1638 

IU6-20411 11/15/90 12:02 Pl 11/16/90 10:26 u 11/20/90 09:1( u 0.1638 

IU6-20(12 11/15/90 12:04 Pl 11/16/90 10:~9 u 11/20/90 09:26 u 0.1638 

IU6-20413 11/15/90· 11:59 u 11/16/90 10:30 u 11/20/90 09:46 u 0.1638 

IU6-20414 11/15/90 12:07 Pl 11/16/90 10:31 u 11/20/90 09:58 u 0.1638 

IU6-20415 11/15/90 12:10 Pl 11/16/90 10:28 u 11/20/90 10:09 u 0.1638 

IU6-20416 11/15/90 11:55 u 11/16/90 10:25 u 11/20/90 10:20 u 0.1638 

IU6-20417 11/15/90 11:58 u 11/16/90 10:25 u 11/20/90 10:31 u 0.1638 

IU6-20418 11/15/90 11:57 u 11/16/90 10:25 .. 11/20/90 10:42 u 0.1638 

186-20419 11/15/90 11:53 u 11/16/90 10:25 u 11/20/90 10:53 u 0.1638 

U.S. EPA LISTED 
RADON LABORATORY 

11/27/90 

Gross Cits Backgroed Jl111 

18532 616 17.9 

. 65963 616 65.2 

88587 616 87.7 

58818 616 . 58.l 

45538 616 45.0 

43613 618 U.8 

84389 618 81.5 

62770 618 60.5 

46518 618 44.6 

46848 618 45.2 

57169 618 55.6 

57660 618 55.7 

1(6693 618 143 

124072 618 121 

84129 618 81.8 

IOtl: All tiaes are local stack tiaes; Counting tiae is YJ 1inutea; '1111 is given in pCi/Sec-Sq I 
IOTI: lulber of Jl111 leasureaenta: 15; Average fl111: 67.0 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY, ALABAMA 36109 c (205) 271-0643 



. . 
U.S. EPA LISTED 

RADON LABORATORY 

StlltWY Of IADOI rLOI CO!POT&TIOIS 
T&BLI Td. OOPLICATI TIST USULTS fOR TOP Of STACI 

Scientific An.al1sis, lac.; lloat101er1, Alabaaa 36117 

letector -- On Stael - --- Off Stael ---- -- Coant BelU - Counter lff. Cross Cnts 

IU6-20410 11/15/90 12:06 Pl 11/16/90 10:28 u 11/21/90 11:40 u 0.1642 35937 

IU&-20420 11/15/90 11:50 .. 11/16/90 10:25 .. 11/21/90 11:51 u 0.1642 625 

IOTI: All ti1ea are local stacl t11es; CoU1tin1 tile is/01inutes; flu is 1iven la pCi/Sec-Sg M 
IOTI: luber of flu lleasure1ents : 2; bera1e flu : 20.9 

.. 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY, ALABAMA 36109 c (205) 271-0643 

11/27/90 

Background flu 

634 41.9 

634 0.0 



: · :_ --· .. ~,z i SCIENTIFIC A~LYSIS. INC. U.S. EPA LISTED 
RADON LABORATORY 

SUllWY or RADOI JLUI COKPUTATIOIS 
TABLI Tb. BLAH TIST llSULTS roa TOP or STACI . 

Scientific Anll1sis, Inc.; llont101er1, Alabaaa 36117 11/27/90 

Detector ---- On Stack -----. --- Off Stack ---- -- Count BellUl --- Counter If f. Gross Cits Back1round f 1111 

I06-20420 11/15/90 11:50 II 11/16/90 10:25 II 11/20/90 11:04 II 0.1638 640 

IOU: All Uaea are local 1\ack Uaes; Counti111 Ute is/D 1in11tea; '1111 is 1ive11 in pCi/Sec-Sq II 
IOU: luber of '1111 lleanre1ents = 1; ber&1e fl111 : 0.0 

.. 

6012 E SHIRLEY LANE o POST OFFICE BOX 3112 c MONTGOMERY. ALABAMA 36109 o (205) 271-0643 

618 0.0 



• 
SU!fWY or l!DOI rwx COMPOTATIOIS 

TABLE h. YA LID TIST llSULTS JOR TOP or STACI 
Scientific Anal1sis, Inc.; Kontgo1er1, Alab11a 36117 

letector ~- On Stael ----- --- Off Stael ---- -- Count Begun --- Counter If f. 

IUT-20421 11/15/90 12:14 Pl 11/16/90 10:29 II . 11/20/90 11: 18 II 0.1638 

IUT-20422 11/15/90 12:16 Pl 11/16/90 10:29 II 11/20/90 11:31 u 0.1638 

IUT-20423 11/15/90 · 12:18 Pl 11/16/90 10:30 II 11/20/90 11:50 II 0.1638 

IU7-20(24 11/15/90 12:22 Pl 11/16/90 10:30 u 11/20/90 12:01 Pl 0.1638 

IUT-20425 11/15/90 12:22 Pl 11/16/90 10:30 II 11/20/90 12:13 Pl 0.1638 

IUT-20426 11/15/90 12:19 Pl 11/16/90 10:30 II 11/20/90 12:26 Pl 0.1638 

IU7-20421 11/15/90 12:15 Pl 11/16/90 10:30 II 11/20/90 12:39 Pl 0.1638 

IUT-20428 11/15/90 12:18 Pl 11/16/90 10:33 u 11/20/90 12:56 Pl 0.1638 

IUT-20429 11/15/90 , 12:20 Pl 11/16/90 10:34 II 11/20/90 01:06 Pl 0.1638 

IUT-20430 11/15/90 12:12 Pl 11/16/90 10:35 u 11/20/90 01:18 Pl 0.1638 

IU7-20431 11/15/90 12:24 Pl 11/16/90 10:34 II 11/20/90 01:30 Pl 0.1638 

IUT-20432 11/15/90 12:28 Pl 11/16/90 10:32 u 11/20/90 01:41 Pl 0.1638 

U.S. EPA LISTED 
RADON LABORATORY 

11/27/90 

Grosa Cnts Background nu 
40588 618 39.7 

67549 618 66.7 

53832 618 53.2 

29053 618 28.6 

37118 618 36.7 

37697 618 37.3 

(2691 618 42.2 

55381 618 55 .• 1 

3955( 618 39.2 

41457 618 u.o 
46276 618 46.3 

84987 618 85.9 

IOTI: All tiaes are local stack tiaes; Counting tiae is/Dainutes; rlui is given in pCi/Sec-Sq K 
IOTI: luaber of rlui Keasureaents: 12; Average flux: 47.7 

•, 

6012 E SHIRLEY LANE o POST OFFICE BOX 3112 o MONTGOMERY, ALABAMA 36109 o (205) 271-0643 



• U.S. EPA LISTED 
RADON LABORATORY 

SUIDl!BY or R!DOI JLOI COKPUT!TIOIS 
TABLI Td. DOPLICATI TIST llSULTS roe TOP or STACI 

Scie1tific lnal1sis, Inc.; llont101er1, llabaaa 36117 11/27/90 

Detector ---- On Stack ----- --- Off Stack ---- -- Count Begun --- Coun-ter lff. Gross Cnts Bactiround Jlui 

·IUT-20430 11/15/90 12:12 Pl 11/16/90 10:35 aa 11/21/90 12:02 Pl 0.1642 35074 

IOTI: 111 tiles are local stack ti1es; Counting ti1e is/'11inutes; flui is 1iven in pCi/Sec-Sq K 
IOTI: IUJber of llui Keasure1ents : 1; Average f lui : 40.9 

.. 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY. ALABAMA 36109 c (205) 271-0643 

634 40.9 



• · .' :· .. : ~f JJ i SctENTtFtc A~mts. I Ne. U.S. EPA LISTED 
RADON LABORATORY 

SU!!l!Rf or UDOI JWI COKPUTATIOIS 
TABLE Tb. BWI UST USOLTS JOR TOP or STACI 

Scientific IDtlrsis, Inc.; llont101err. llabll! 36117 11/27/90 

Detector -- ~ Stack ---- -- Off Stack ---- - Cout BelUD -- Co11nter lff. Gross Cnts Bactiroud Flu 

IU?-20433 11/15/90 12:15 Pl 11/16/90 10:30 II 11/20/90 01:52 Pl 0.1638 622 

IOTI: 111 tiles are local stack tiles; Counting ti1e is /Dainutes; flu is 1beu in pCi/Sec-Sq II 
IOTI: laaber of flu lleasureaeuts : 1; Aver1.1e flu : 0.0 

6012 E SHIRLEY LANE c POST OFFICE BOX 3112 c MONTGOMERY, ALABAMA 36109 c (205) 271-0643 

618 0.0 
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' .'~-...: . ; :· . 
SCIENTIFIC ANALYSIS, INC. - -- .. 

CHAIN OF CUSTODY RECORD 

Radon Flux Testing 

Samplers (Name and Signature): 

Sample Locations/Sample IO Numbers 

_-jt,.zo 'je4 -b-l-;?p4P3 

Sample Type: Exposed Charcoal iri Plastic Container 

Total Number of Samples: .-;:;l:J 
Co l lect ion Oa te: __ · . ....:f~t/ .... ~__..f@....._ __ ._. + ..... · __ tJ __ ll.,...µ._l:.-t--/'i .... D _______ _ 

Relinquished By (Name and Signature): 

Date/Time: 

Received By (Name and Signature): 

Date/Time: 
" 

Relinquished By (Name and Signature): 

Date/Time: 

Received By (Name and Signature): 

Date/Time: 



SCIENTIFIC ANALYSIS, INC. 

CHAIN OF CUSTODY RECORD 

Radon Flux Testing 

Samplers (Name and Signature): 

Sample Locations/Sample ID Numbers 

-'/t)o ?;Bq -b~dr;4~3 

·Sample Type: Exposed Charcoal iri Plastic Container 

,__R_e_l-in_q_u_1-·s_h_e_d __ B_y __ (_N_a_rn_e __ a_n_d __ S_i_g_na_t_u_r~e)-:~--./kf.--q-~---ji#.~--~~~~~-~--------------~ 

·~ Date/Time: 

Received By (Name and Signature): 

Date/Time: 

Relinquished By (Name and Signature): 

Date/Time: 

Received By (Name and Signature): 

Date/Time: 
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-rage 1 TMA .Inc. REPORT Work Order # A0-I2-025 
Received: 12/mb/90 

REPORT IMA Eberline Corooration 
TO ~635 Jefferson Street NE 

~lbuguergue. NM 67109 

ATTEN Rifk Haaker 

CLIENT TMA EBERLINE SAMPLES 28 
COMPANY TMA Eberline Corporation 

FACILITY Albuquerque, NM 

.K IDE ~< E 
TAKEN -B~y_....T~M.~A......-.S~t_a~f~f~~~~~~~~ 
TRANS By UPS 

TYPE Solid & Liquid& 
P.O. #Verbal - Dfnnif Wells 

INVOICE ynder separate cover 

SAMPLE IDENTIFICATION 
!!U. 01A 
RU. 01A duplicate 
!!U. 01A Spike 
RU. 01A Spike Duplicate 
~ 0i?A 
03 03A 
!li 04A i .. ' )~ . ' r .. ~~5A,__~~~~~~ 
~6A 
!?!Z 07A 
08 ·_0_awA~~~~~~~~~~~~ 
!'Q.2. 09A 
.~ ~1=0~A~~~~~~~~~~~-
ll.. 11A 
15. 12A 
1,;! ~1~3-A~~~~~~~~~~~~ 
~·~14~A~~~~~~~~~~~~ 
!.;t ~lO~A...._~~~~~~~~~~-
1.Q. ~labwA~~~~~~~~~~~~ 
ll 1ZA 
.!§. &is~e~~~~~~--~~~~ 

. •. 

30:i0IC 
AS L 
AS S 
AS SEO 
METALS 

,;MPRfiPS 
. MPREP~ 
.. PB.LF 

PB SF 
SE L 
SE S 
SR L 
SR S 
ZR L 
ZR S 

01/21/91 1~:49:23 

PREPARED It:H'.!'...!!ULli.trn.l.Y_t.t£..'2J.!. __ J,n.i;;. ...... ______ ~·· 
BY 160 1.illQ:C.. . ..f:it:C..~~l .... _. ________ _ 

Monrovia, __ £!1__._ilF.U 6 ··--·-·----

ATTEN Ms. Cal'Q.L~Jjar-ris 
PHONE 818-357:-321'.J ___ _ 

This rep t.1r .t is f c!..r.~ • ...?...QJ .. !'L.i:!It.~L..llL!..Y..?..J..i'.:.L!d~L.-" f ...ibL.£lifil! __ _ 
to w h om i t i s ad d _r_ e s s e d an d r ~~~j:.J _ _Q.DJ..!L .. !Jl.R..zJL ... .?..:S!i!l.QJ .. !!.L .. --. __ . 
herein des crib ~JL .. __ 5.A.mP .. l~JL.D..~'!.....t...11...!..§..Y..l'...9..Y.§'.fL..i.!L .. ~.f..§ .. ti n 9.-~-f .. !L..!..§'...:.:. ___ .. 
ta in e d a. max .!..!!l.!ll!l._.Q..f ___ ;?fil_..J!..a H.~.-l!J.:.Le..ll .... 2.1l!.~.:...Uli.?..~..!..!':.fl!:J..~§.l!='.J.L _____ .. _ .. __ 

TEST CODES and NAMES used on this workorder 
stron.!l...-8£id Dig=-_-ToL._Met,__ 
Arsenic - Liguids ---------
Arsenic - S9 lids ------
As/Se D 1 g est ion ---------
METf!LS ANALYSIS ---·---
Me'!;al s PreQ. - Solid 

Lecfit by HGF -------
Le§d by HGF -----
Selenium - LigL•ids ------· 
Selenium ·- So].J:jl _______ _ 
Stront 1 um L 1 g u ... .t!!.L-___ _ 
strontium - So l .. !.!l s ______ _ 
61rconium - Liquid~ 
Zirconium - Sol id§ ____ _ 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



Page 2 
Received: 12/~6/90 

SAMPLE IDENTIFICATION 
12. 19A 
20 20A 

il ::::..21~A"--'"---------
22 u..Wl=----------­
gg Wl Dulpicate 
22 W1 Spike 
22 W1 Spike Duplicate 

~ ~W2=---------~~ 
ii.W3 
lll'Wu..4..:__~--~--~~~ 
ge_ =W5=-----------gz =W6--. ________ _ 

E§. .;.:;.W7'-----------

TMA Inc. REPORT Work Order I A0-12-02~ 
~1/21/91 15:49:23 

. . 

TMl\/ARI I 1n0 TRvlnr ,<:;frRRf I Monrovia. r.A Q1h1R I (R1RJ .1fl7-:--1247 I FA)( (P1RI .~fiQ.fi036 



Page 3 
Received: 12/06/90 

SAMPLE ID 01A A1-@l <1D 

Date Prepared 12/20/90 
Date Analyzed 01/07/91 

Analyst REM 

ELEMENT 

Chromium 
~"-- .. ' 

Vanadium 
Titanium 
Magn:esium 
Mang·anese 
Barium 
Aluminum 
Molybdenum 
Arsenic 

:selenium 
·St'l'ontium 
·Lead' 

. 

TMA In~. REPORT Work Order # A0-12-025 
Results by Sample 

FRACTION. ~HA TEST CODE ~EJALS_ NAME METALS ANA~YSIS __ 
Date & Time Collected lWil~~----- Category 

ft:rGft 

Anal1:1tical Test Results - METALS 

UNITS mgn',g 
DETECTION 

METHOD HE SULT LIMIT 

ICP ND •1 
""' 

ICP 474. 3 
ICP 26. l 
ICP 2770. 22 
ICP 260. 1 
ICP 221. 1 
ICP 4107. 3 
ICP ND 4 

·FURNACE 1. 6 0. 1 
'FURNACE 0. 9 0. 2 
1FLAME 150. ·~ ~' 

·FURNACE 17.9 o. 1 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



TMA Inc. REPORT Work Order I A0-12-02~ 
Results by Sample 

SAMPLE ID 01P1 d~JQ.!.JL'~-.tL~---··-~{fLc.tCL._ FRACTION 0l[ TEST CODE METALS NAME METALS ANALYSIS 
category 

Date Prepa1·1?rl 1:~1 /2vJ/'1'·) 

D a t e 1-'\ n a l y 1 f' d . L:) J. / Ii~? / •:; J 

t1n<~lyst REM 

ELEMENT 

Cnr·omi um 
Vanadium 
Ti tan i um . 
l'lagnes.jvm 
Mangan,e s e 
Barium 
/':1luminu1n 
Molybderwm 
Ar E-en i c 
Selenjum 
Strontium 
Lead 

Date-~ Time Collected =11:..;.../.:;...;14~/9.:....:0~---

An~lytical Test Results - METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/Kg 

RESULT 

ND 
465. 

9. 
1860. 
250. 
154. 

3360. 
NO 

2 

l,· ' 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357·3247 I FAX (8f8) 359-5036 ... 



:bn P " i~l:J .. .J 

Received: 12/vJ6t/r,J 
TMA Inc. REPORT Work Order # A0-12-~2~ 

Results by Sample 

BAMPLE ID ~J6 .. 5J!J.Kt ... --·--·-··-··-·------- FRACTION 01C TEST CODE METALS 
Date & Time Collected il, __ /l"--4/...._.9...;:.;._~---

NAME METALS ANALYSIS 
category 

Date Prepared 12/2W/90 
Date Analyze~ 011~7/91 

ELEMENT 

Chrom.i um 
'.Janad i Lim 
Titanillm 
Mt-19nesjum 
l'langanesr~ 

Bari 1.1m 
l'i 1urn1 n ltm 

Molybdenum 
Arsenic 
Selenium 
St.ront.i.um 
Lead 

Analytical Test Results - METALS 

UNITS 

METHOD 

IC? 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FurmACE 
FURNACE 
FLAME 
FURNACE 

mg/Kg 

RESULT 

.137. 
738. 
139. 

4130. 
453, 
368. 

DETECTION 
l.. 

2 

................ __ ....... ·-·····--·---------·-·-·---·-"--'-'--"---------------------
TM A/ AR LI 160 Taylor ·street I Monrovia, CA 91016 ./ (818) 357-3247 I FAX (818) 359·5036 



r 
Page 6 
I\e c e i ved: 12/~bt-J'~ 

TMA Inc. REPORT 
Results by Sample 

Work-Order# A0-12-025 

SAf1PLE ID ~lfL~J~J __ PJJ.RJ i_~~J~----··-··- FRACTION 01D TEST CODE METALS 
Date & Time Collected 11/14/90 

NAME METALS ANALYSIS 
Category 

Date Prepar~d 12/20/90 
Date Analyze~ 01/07/ql 

e /:nidlyst Ra•1 

ELEMENT 

Chr·omi um 
Vanadium 
Titanium 
Magnesjom 
l'lang .:mes P 

Barium 
i<\luminllm. 
Molybdenum 
Arsenic 
Se 1 en i um 
~3t:l"cin t: i um 
Lead 

e 

.. . . 

.;;...;;;..;--....--------

Analytical Test Results - METALS 

UNITS mg/Kg 
DETECTION 

METHOD RESULT 

ICP 139. 2 
ICP .791. 
ICP 97. 
ICP 4::>40. 
ICP 461. 
ICP 408. 

·•·. 

ICP 13950. 
ICP 150. 
FURNACE NA' 
FURNACE NA 
FLAME NA 
FllFfNACE NA 

1 • ... TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357·3247 I FAX (818) 359·5036 · 



Page 7 
Received: 12/l16r·10 

TMA Inc. REPORT 
Results by Sample 

Work Order # A0-12-025 

3Ar1PLE ID ~~h .......... Jtr~e~-------·-- FRACTION ~2A TEST CODE ~TALS 
Date & Time Collected 11/14/~-.~~ 

NAME METALS ANALYSIS 
category 

Date Prepared !2120190 
DatD Analyzed 01/07/91 

... ~----·---·.,·---··· -. 

ELEMENT 

Chromium 
Vanad 1 un1 
Titanium 
Magnesjum 
Mang.:rnese 
Bin' 1 um 
til umi num. 
Molybdenum 
f.,rsenic 
!:'-le 1 en i llm 
St.r·ont i um 
Lead 

Analytical Test Results - METALS 

UNITS mg/Kg 

METHOD RESULT 
,:.·· 

ICP NA 
ICP 105. 
ICP 20. 
ICP 1300. 
ICP 146. 
ICP 86. 2 
ICP 2120. 
IC? 
FURNACE 0. 8 
FURNACE <0. 2 
FLAME 162. 
FURNACE 4. 1 

............ ___ .. _____ ,_ .... ____________________________ _ 
TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



fiage 8 TMA 
Rec.eived: 12/06/9© 

SAMPLE ID ~3A -·---·-·-·--ffr:~ ~3 __ . __ _ 

Date Preparerl 12/20/90 
Date Analyz~d Wl/07/91 

t~nalyst REM 

ELEMENT 

Chromium 
Vanad i llln 

Titanium 
Magne-s.3 Lim 

Manganese 
Barium 
Aluminum 
Mo l y t• t1 ernim 
f1r;;;enic 
Sc~lenium 

:'.:ltT·ont.i um 
L.e.:ir.I 

Inc. H~~UHI 
Results by Sample 

FRACTION 03A TEST CODE METALS NAME METALS ANALYSIS 
Datt & Time Collected 11/14/90 -------- Category 

Anal~tical Test Results - METALS 

UNITS mg/Kg 

METHOD HESULT 

ICP ND 
ICP ::>3. 4 ' t· 

IC? 15.0 
ICP 993. 
ICP 151. .· 
ICP 106. 
ICP 1830. 
ICP ND 
FURNACE 12!. 7 
FURNACE <0. 2 
FLAME 103. 
FURNACE 4. 1 

··--···- .... ···-··-·-- .. ·----·--·-----·-----··--------.;.,------.....;_-....,;,.;_ ___ _ 
TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357·3247 I FAX (818) 359-5036 



TMA Inc. REPORT 
Results by sample 

i) age 9 
Ht!Ceived: 12/~Jb/'7~ 

Work Order # A0-12-025 

HAMPLE ID ~1el ..... -------~~ .. ------ FRACTION 04A TEST CODE METALS 
Date & Time Collected 11/14/~.~---

NAME METALS ANALYSIS 
category 

Date Preparerl 12/20/9~ 

Date Analy2~d 01/~7!91 

lrna l y st F~EM 

ELEMENT 

Chromium 
\Jan adj Lim 

Titunium 
l"li..:ignes i um 
M,:rnganese 
Barium 
t1l umi nurn 
l'lolybdenum 
Ar sen). c 
Selenium 
3tT·ont :l. tim 

Lead 

Analytical Test Results METALS 

UNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/Kg 

RESULT 

ND 
8. 28 
10. 8 
612. 
142. 
76.4 
1240. 
ND 
0. 5 
<'.0. 2 
24.3 
1. 7 :.:~~'/ 0.· 1 

·:',. 

. ,,, ': .. 

·'t· ... 

/. i , ' 

... : ;" 

. • TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 369·5036 



r.1age 10 TMA Inc. REPORT Work ·Order I A0-12-025 
Received: 12/!fJ6f'/lri Results by Sample 

5Ar1PLE ID ~-~h ........ ........ iJ.rtLc ___ fL._______ FRACTION 05A TEST CODE fjgTALS NAME METALS ANALYSIS 
Date & Time Collected 11/14/L___ category 

Date Prepa~ed 12/2~/9m 

Datt-: f.1nall_1lcd C'1l/!.·J7/~.i'l 

. . 

ELEMENT 

Chromium 
Van ad i Lim 

Titanium 
Magnesium 
Manganese 
Barium · 
f1l umi num 
Molybdenum 
f.1rsenic 
St:• 1eni1Jm 
Str·ont j_ Lim 

Lead 

TMA/ARLI 160 Taylor Street I 

Analytical Test Results - METALS 

llNITS 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/Kg 

RESULT 

ND 
186. 
52.8 
1800. 
226. 
196. 
4210. 
ND 
llJ. 8 
<0. 2 
182. 
9. 2 

.. .... •_, /. 

Monrovia, CA 91016 I (818) 357·3247 I FAX (818) 359-5036 



?age 11 TMA Inc. REPORT Work Order I A0-12-025 
~?Ci("' 1. v·:ld • 1"1/rnt 1:. 1111 i•.· .. t' i: • r .. ii: .. J1 lu Results by Sample 

SA!'1PLE ID l~.{~6.. .. .. -~ __ JJ2 .. _. ---··-·-- FRACTION ~6A TEST CODE ~TALS 
Date & Time Collected .::...;;11:...;....;/1~4~/9-=-~----

NAME METALS ANALYSIS 
Category 

Oate Prepared 12/2~/90 
Dat~ Analyzed ~l/07/91 

An a l y st REM 

ELEMENT 

Ctiromi um 
Van ad i uru 
TitaniL1m 
Magnes j 1.im 

Manganese 
Bari um 
Aluminum 
MolybdE:num 
Arsenic 
Selenium 
StT'ont i um 
Lead 

Analytical Test Results - METALS 

UNITS mg 11-<.g 
DETECTION 

METHOD RESULT 

ICP ND 
ICP 18~. 

ICP 40. 
ICP 2000. 
ICP 229. 
ICP 79. 
ICP 3640. 
ICP NO 
FURNACE 0. 8 
FURNACE <Ill. 2 
FLAME 154. 
FURNACE. 8. 3 

.. 

TM A/ AR LI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX '(818)· 359-5036 

.... 

. •, . 
. i, 



;Jaqe 12 TMA Inc. REPORT Work Order # A0-12-025 
Received: 12/VJ6/70 

SAMPLE ID fil/_8 ___ .. ···-- _fillL~_j_l._ __ 

Date Prepared 12/2~190 

Date Analuzed ~1/07191 

1~1na 1 ~Is t HEM 

ELEMENT 

Ctn· om i um 
Vanadium 
Titanium 
Magnesium 
Mangan£·se. 
Bal' i L•m 
f'1luminum 
M{)lybdenum 
Arsenic 
Selenium 
3tT·ont i L•m 
L£•ad 

···-·-----M _____ ._ . 

Results by sample 
FRACTION 07A TEST CODE METALS NAME METALS ANALYSIS - ---Date & Time Collected 11/14/90 .;;;....;;..;;._.;;;...........;...;;;._ ___ _ 

Analytical Test Results - METALS 

UNITS mg/Kg 

METHOD RESULT 

ICP ND 
ICP 847. 
ICP 15. 9. 
ICP 2580. 
IC? 273. 
ICP 200. 
ICP 4320: 
ICP ND 
FURNACE 1. 7 
FURNACE <0.2 
FLAME 15.3 
FURNACE 26.6 

Category 

... , 

: .. , 

··~i ""' 
(>,' ... 

. : '-~r .. 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



' . 

,, 

J . 

l . 
i' 
! 

' 

Date Prepared 12/20/90 
Date Analyzed 01/07/91 

e ,;nalyst REM 

ELEMENT 

Chl'OffiiL•lll 
Vanad i lim 
Titanium 
Magnesium 
Manganese 
BaT· i um 
t1l umi num 
Molybcltc:num 
Arsenic 
Selenium 
Strontium 
Lead 

TMA Inc. REPORT Work Order I A0-12-025 
Results by Sample 

FRACTION ~8A TEST CODE METALS NAME METALS ANALYSIS 
Date ~ Time Collected 11/-=-14 __ /9.;..:;.0~~~~ Category 

Analytical Test Results - METALS 

UNITS mg/Kg 

METHOD RESULT 

ICP ND 
ICP 9. 63 
ICP 25.3 
ICP 1154. 
ICP Hl:.5. 
ICP :58. 5 
ICP 2970. 
ICP ND 
FURNACE 1. 4 
F.URNACE <:0. 2 
FLAME 25. ~ 
FURNACE 2L 9 

~ ... '. 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 



!Jage }If TMA Inc. REPO~T 
Heceived: 12/06/7l~ Results by Sample 

SAMPLE ID ~JtL .. __ .w __ fl> _f;__-:__y__ FRACTION 09A TEST CODE METALS 
Date & Time Collected 11/14/90 

.;;;...;;:..;;....;;;...~..;;;._----

NAME METALS ANALYSIS 
Category 

D·:'1te Fr-eparPd 1:;!/:::!~')/90 

;:;,,t:e Anal:,tir:d kH/fif//91 

Analytical Test Results - METALS 

DETECTION · ·'' 
L 

0 .. 1 

__ ,,._,., ______ ~ .... ' . 
TMA/ARLI UW Taylor Stroot I Monrovia, CA 91016 I (818) 357·3247 I FAX (818) 369-5036 

I 



SAMPLE ID l 0fi, 

Date Prepared 12120/90 
Date Anal~zed 01/07/91 

l~TH:I 1 \:Is t HEM 

ELEMENT 

Chl'omium 
Vanadium 
Titanium 
Mngnesium 
1'1anga11es£· 
D~T· i um 
Aluminum 
1'1olybdenum 
Arsenic 
Selenium 
Strontium 
Lead 

TMA Inc. REPORT Work Order I A0-12-025 
Results by Sample 

FHACTIDN }0A_ TEST CODE METALS NAME METALS ANALYSIS 
Date & Time Collfcted 11/l~/90 

~~~·~~---
category 

Analytical Test Results - METALS 

LlNIT5 

METHOD 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg n'\g 

RESULT 

ND 
10.4 
90.3 
2170. 
181. 
124. 
5530. 
ND 
1. 8 
<:0. 2 
22.6 
5. 9 

DETECTION 

'· 

··.:'. 

--········---------------------------------------
TM A/ AR L 1 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359-5036 · 



f1age 16 TMA Inc. REPORT Work Order # A0-12-025 
Hee ei ved: 12/l16/'~/~ 

sAr1PLE 10 11A ~ ~li2 Nw ... -·-··' ................... -~. ~-··-··-....... ,.,_.., ...... _. __ .,_ .. -.. -~ .. --~~--.. --.. --:--.. 

Curr~ 

D~te PT'epared 12/20/90 
Date Analy1ed ~1/0'l/91 

e f-inalyst Hf::M 

ELEt1ENT 

Chromium 
V.::rnad i um 
Titanium 
Magnes:.1 um 
Me:inganese 
Barium 
l1l urui n um 
Molybdenum 
A1·senic 
~3e 1 en j. um 
StT"ontj wn 
LP.a cl 

Results by Sample 

FRACTION llA TEST CODE METALS NAME METALS ANALYSIS 
Date & Time Collected 11/lj/~ Category 

Analytical Test Results - METALS 

LIN ITS mg/Kg 
DETECTION 

ME.THOD RESULT 

IC? ND 
ICP 5. 67 
ICP 41. 3 
ICP 2160. 
ICP 148. 
IC? 91. 0 
ICP 3970. 
ICP ND 
FURNACE 0. 1 
FLIRNACE <:0. 2 
FLAME 64.0 
FllRNACE 2. 4· 

"' 

'' 

·-·--··· _____ ,,,,_,,,_,, ___ ,, _____ ,, __ ----~----------------------------

TMA/ARLI 160 Taylor Strnet I Monrovia, CA 91016 I (818) 357·3247 I FAX (818) 359·5036 



' 
! 

I 

! 

i·'ag e 17 
Received: 12/06/~l~ 

D<3te P1"E·p«1T·£:'ii i;,!/2,·i/90 
D d t f.! An a l t.J i e d ~11 / !ll 7 / c; 1 

• 

;~nalytt REM 

ELEMENT 

Chromium 
Vanadium 
Ti tarli um 
l'lagnes:- i t•m 
M.;:n!Fmese 
I~c.:r i l•m 
Aluminum 
Mtilylldenum 
Arsenic. 
Selenium 
StT·cmt 1 um 
LE: ad 

TMA Inc. REPORT Work Order I A0-12-025 
Results by Sample 

FRACTION }2A TEST CODE METALS NAME METALS ANALYSIS 
Date & Time Collected 11/15/~.~~ Category 

Analytical Test Results - METALS 

UNITS mg/Kg ,, 

DETECTION . 
,, 

" METHOD RESULT L 
\,·l 

ICP ND .: )• 

- :,· 

ICP 11. 0 
ICP 23. 1 <·: 
ICP 2450. 
ICP 136. 
ICP 132. 
ICP 4000. 
JCP ND 
FURNACE 5.2 
FURNACE <0.2 
FLAME 116. 
FURNACE 9. 5 . , 

, ., 

., 

TMA/AALI Hi() Taylor Strnnt I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359·5036 



''art. 1r) r ~ r; t1 
P. . p I.. :1eCelV rY. 

SAMPLE ID 

i.ia te P1'c1p ,31·· Pd l ;-::~/~?C·l/9(.':l 
na t e Aria ltJ ·zed ''.' 1 i f..117 I <=1 .t 

-,., ............... ___ ,..-.. . 

Analyst REM 

ElEMENT 

ChT'omium 
V.::inad i lln1 

Titanium 
Mi-I A ne !:· i tim 
M 2' 11 g .::; 11 £:• :. c 
H.::1T"i tim 

/ilumirtl'lll 
Molyl•cl£tn1.1m 

:=:it: 1 f.ln i L•r,-, 
Strontium 
Lr·r1d 

TMA Inc. REPORT Work Order # A0-12-025 
· Results by Sample 

FRACTION·l3A TEST CODE METALS NAME METALS ANALYSIS 
Date -~ Time Collected li/15/L __ Category 

Analytical Test R~sults - METALS 

UNITS 

METHOD 

IC:P 
ICP 
ICP 
JCP 
ICP 
JC:P 
JCP 
JCP 
FURNACE 
FURNACE 
FLAME 
FURNACE 

mg/Kg 

RESUL·T 

ND 
12. 7 
39. 8 
2440. 
245. 
Hl4. 
3720. 
ND 
1121. 2 
<.:0. 2 
139. 
7. 0 

DETECTION 
. ',. ' ', 

".! ,i 

'. 

. r 

TMA/ARLi 160 Taylor Street I Monrovia, CA 91016. I (818) 357·3247 I FAX (818) 359·5036 



' . ...,. 

IMA Inc. REPORT 
Results by Sample 

i"aqe 1 t/ 
D . ~ l?/D.Jh/Ll,,~.J 1 \, e c e l v e u : ..... ~. ,., , 

Work· Order# A0-12-025 

.· 

SAMPLE lD 1.!tr~ ..... -~-~ .. JL _____ .___ FRACTION 14A TEST CODE METALS 
Dat·e ~ Time Collected 11/1:5/L __ 

NAME METALS ANALYSIS 
Category 

D <1 t. e Pl· e p 11, .. 1" fl t ~-'. l ;;'. ,.) / ·:r c~ 
Oate Anall:J:i:f!d (·l.1/t'.\//''.11 

El .El"lENT 

Chromium 
\lcJlH'ld i i.il'll 

'lit.nnitim 
!'1.:-i 9 n e- t' .i t•m 
M,:•n9 .:int.~,, f! 
B.:ir· i t•m 
f;l um i nurr. 
Mo 1 y b d flHJ111 

Arsc:n i c 
Sn 1 en tum 
BtT'C!Ti t j t•ffl 

Lead 

Analytical Test Results - METALS 

UNITS mg/Kg 

METHOD RESULT 

ICP ND 
ICP j 1. 2 
ICP ~)5. 1 
ICP 2049. 
ICP 131. 
ICP 69. 7 
JCP 4000. 
JCP ND 
FURNACE 1. 4 
FURNACE 0. 2 
FLAME 119. 
FUHNACE 3. 3 

, I. 

TMA/AALI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359·6036 



I : 

TMA Inc. REPORT Work Order# A0-12-025 
Results by Sample 

SAMPLE ID J.~6.- .. ·--·-··-··-------··-·-·-----·--··----- FRACTION 15A TEST CODE METALS 
Date & Time Collected 11/l~/90 

NAME METALS ANALYSIS 
category 

Date Prepared 12/20/9m 
Date Analyzerl ~l/07/91 

e ;;nalyst REM 

ELEMENT 

Chromium 
Vanadium 
Titanium 
Magnes i Lim 
Manganese 
Barium 
Aluminum 
Molybdenum 
Arsenjc 
Selenium 
Stront:I um 
Lead 

.;.......;;;_---..;;...;;...... ___ _ 

Analytical Test ResL1lts - METALS 

UNITS mg/Kg 

METHOD RESULT .· •; ... 
;-.. •<>! 

,. ',1.· 

ICP ND .. ·.· ': :,:,; ~ ~·. . 

ICP . 9. 43. 
ICP 60. 1 
ICP 2130. 
ICP 137. 
ICP 58. 4 
ICP 4370. 
ICP ND 
FURNACE 1. ~ 
FURNACE <0.2" 
FLAME 129. 
FURNACE 3. 1 

:·:' 

TMA/ARLI 160 Taylor Street I Monrovia, CA 91016 I (818) 357-3247 I FAX (818) 359·5036 




